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Executive Summary

How and Why Customers Respond to Electricity Price Variability:
A Study of NY1SO and NYSERDA 2002 PRL Program Performance

Overview

This summer was the second year of operation for the New Y ork Independent System
Operator’'s (NY1SO) suite of Price Responsive Load (PRL) Programs:. the Day-Ahead Demand
Response Program (DADRP), the Emergency Demand Response Program (EDRP), and the third
year of operation for the Installed Capacity Program/Special Case Resources (ICAP/SCR)
program. It also marked the second year that the New Y ork State Energy Research Authority
(NYSERDA) provided funding to support participation in these programs. NY1SO and
NY SERDA commissioned Neenan Associates to conduct a comprehensive evaluation of the
performance of these PRL programs, building on methods and protocols developed last year and
augmented by significant professional staff resources provided by the Consortium for Electric
Reliability Technology Solutions (CERTS) with U.S. Department of Energy (DOE) funding.

The PRL program evaluation was undertaken from three perspectives. The firgt, top-
down, perspective looks at the overal impact of PRL programs on New Y ork electricity market
prices and system reliability. Quantifying price impacts involves smulating what prices would
have been had the curtailments not been undertaken. A supply model developed last year was
used to reconstruct this year’s market supply curve and estimate the change in hourly prices due
to PRL-induced curtailments. Reliability impacts were estimated by valuing the improvement in
reliability associated with curtailments undertaken through the EDRP and ICAP/SCR programs,
which were jointly administered during 2002.

The second perspective explores why some customers chose to participate while others
did not and characterizes the strategies participants employed to curtail when the opportunity or
obligation arose and quantifies their performance during events. A variety of statistical analyses
and behavioral models were devel oped from data collected by a survey administered to both
participants and non-participants. More in-depth interviews were conducted with a sub-set of
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survey respondents to further characterize the decision process that customers undertook when
evauating PRL participation opportunities.

The third perspective examines demand response from the vantage of market entities that
have incorporated or may incorporate these services into their business model by analyzing
demand response as a business opportunity. A combination of survey data, collected from entities
such as load-serving entities, curtailment service providers, control and information technology
vendors and performance contractors, and financial models were used to characterize
expectations for returns from subscribing customers to the NY 1SO’s PRL programs.

EDRP Program Description and Performance

NY SO solicits curtailable load from its EDRP participants to be dispatched on two hours
notice to meet anticipated reserve shortfalls. Customers pledge curtailable load through either
one of the stat€’ s default or competitive load serving entities (LSE), a curtailment service
provider (CSP), as alimited customer (to PRL programs), or as a direct-serve customer. Loads
curtailed during EDRP events are paid the grester of $500/MWH or the prevailing real-time,
locational-based marginal price (LBMP). For most curtailment events in 2002, as was the case in
2001, the floor price of $500/MWH prevailed.

Curtailment performance in each event hour is measured as the difference between the
participant’s baseline load (CBL), which is the average usage during that hour on the five highest
of the ten most recent like days, and its metered use in that hour. Retail customers that offer their
load curtailment capahility in the Installed Capacity/Specia Case Resources (ICAP/SCR)
program through a Responsible Interface Party (RIP) were also allowed to subscribe to EDRP in
2002, thereby making them eligible for EDRP energy curtailment payments in addition to the
amount they received from the sale of their ICAP/SCR capacity.

Enrollment in EDRP increased EDRP 2002 Experience
. . Participants Load
dramatically to 1,711 in 2002 compared to 292 MW Events Curtaileq Payment

in 2001. Moreover, EDRP participantsin 2002  cope 17t A

1481 AW Downgate e $33 mil
subscribed more load for curtailment, 1481 2002 LLLEE
MW, which represents atwo-fold increase 2001 292/712  23/18  425/38%  $4.2
from 2001 (Fig. E-1). Approximately 58% and Fig. E-1: EDRP 2002 Summary
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69% of 2001 EDRP and ICAP/SCR participants, respectively, re-enrolled in the 2002 programs,
an indication of high program satisfaction. Market entry by curtailment service providers (CSP)
increased significantly from 12 in 2001 to over 20 in 2002. CSPs aggressively promoted
participation in the EDRP program, especially among smaller customers, accounting for over
60% of participating customers and 20% of the load curtailments during summer events. Most of
the remaining 40% of participants were enrolled through a regulated L SE and accounted for 56%
of the subscribed load reduction capability.

Curtailments under EDRP were called on two consecutive days in the early spring and
one day in each of the months of July and August. The EDRP events on April 17"and April 18"
began at noon and ended at 6:00 p.m., but curtailments were called for only in the downstate
pricing zones. EDRP curtailments on those days were modest, about 70 MW on average, due to
the early date on which they occurred. Few of the previous summer’s participants were prepared

to curtail so early in the season and recruitment for the summer of 2002 had just begun.

The two summer events, on July 30 and August 14, were declared statewide for five
hours on each day beginning at

, EDRP Summer 2002 Performance
1:00 p.m. and ending at 6:00 p.m.

2002 more
The average hourly curtailment ” 1 variable

performance over the 10 0 ]
curtailment hours was about 668

600

MW, ranging from an hourly low 1

of 550 MW to a high of over 800 : 2001
MW (Fig. E-2). Curtailmentsin ”

2002 exhibited greater variation -

than those of summer 2001, when s
curtailments never varied more Fig. E-2: EDRP Performance— Summer 2002

than 5% from the hourly average for the 18 hours of statewide curtailments.

In 2002, EDRP participants reduced their hourly electricity usage by an average of 34%
compared to their customer baseline (CBL), dightly lessthan last year. EDRP payments to
participants for the summer 2002 events totaled over $3.3 million, about two-thirds of which was
for load curtailed in the upstate zones. However, participation and load curtailment activity in
2002 increased in the New Y ork City/Long Idand zones, accounting for ailmost 20% of the
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dtatewide load curtailment response, up from 12% in 2001. Subscription of on-site generation in
2002 was about 270 MW, over twice that of |ast year.

EDRP Program Effects: Market Impacts and Benefits

The overdl strategy for evaluating the 2002 EDRP events utilized protocols and methods
developed primarily in Neenan (2002) to measure market impacts and to quantify provider and
customer berefits (see Chapter 6). Market impactsinclude: (1) program costs, which are
payments to program participants for verified load reductions, (2) market price impacts, measured
by the value of estimated changes in day ahead market (DAM) and rea-time market (RTM)
electricity prices resulting from load reduction events, and (3) reliability benefits. The market
price impacts are comprised of two components. settlement transfers from generators to
wholesalers and hedging benefits that reflect the longer run impacts of lower price variance
resulting from program curtailments. One would expect that competition would ensure that these
benefits eventually inure to retail customers. Another important benefit, the quantification of
which was beyond this study’ s resources, is the reduction in deadweight |osses that are associated
with DADRRP curtailments. Deadweight losses result from retail prices that fail to reflect the
underlying marginal cost of supply.

Reliability benefits measure the
effect of EDRP load reductions on

system reliability as valued by the $25,000,0001
E Collateral Savings

decrease in expected un-served energy; $20,000,000 OHedging Benefits

O Reliability Benefits
$15,000,000+ ®Program Costs

how an increase in reserves would

reduce the likelihood of aforced outage
and thereby reduce the costs that

$10,000,0001

$5,000,0001

customers incur when serviceis

interrupted. These benefits are enjoyed % 2001 2002

directly by al end-use customers. Fig.
E-3 compares estimated collateral,

Fig. E-3: Comparison of EDRP Program Costs and
Benefits— Summer 2001 vs. 2002

! The detailed methodol ogy for estimating these effects is thoroughly documented in Neenan Associates
(2002). NYISO Price-Responsive Load Program Evaluation: Final Report, Prepared for the New Y ork
Independent System Operator, Albany, NY, January 8, 2002.
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hedging and reliability benefits for the 2001 and 2002 EDRP program, along with program costs.
EDRP load curtailments in 2002 are estimated to have caused areduction in real-time LBMPs
ranging from 4.4% in the Hudson River region to just over 25% in the Western NY region. When
applied to the load settled in the real-time market, these price reductions are estimated to have
resulted in atransfer of settlement revenue (collateral benefits) from electricity suppliers
(generators) to wholesale purchasers of electricity (LSEs) of just over $577,000.

Price reductions in the Real- Time Market a so affect bilateral and forward markets,
exerting downward pressure on prices as aresult of reduced variability. The estimated average
price reductions for weekdays for the summer 2002 EDRP events range between $0.04 —to
0.15/MW downstate and dightly higher upstate, $0.20/MW, which trandates into total hedging
benefits of about $370,000. These vaues are an order of magnitude lower than the corresponding
impacts estimated for the 2001 EDRP program, mostly due to lower overal prices, both after and

before the curtailments, during 2002 events compared to the events of 2001.

By restoring reserve margins, EDRP curtailments led to a reduction in the loss of load
probability (LOLP), the consequences of which are areduction in the value of expected un-served
energy based on a customer’s outage cost. System reliability benefits were analyzed using a
range of values for outage costs and the reduction in LOLP to bracket the likely, but unobserved,
actual values. Assuming an average outage cost of $5,000/MWh and that 5% of the load was at
risk due to areserve shortfal, the reliability benefits were estimated to range between $1.697
million and $16.9 million, depending on the assumed level of reduction in LOLP at the level of
0.05 and 0.50, respectively.

DADRP Program Description

Retail customers during 2002 were able to bid load curtailments into the NY 1SO Day-
Ahead Market (DAM) by submitting a DADRP bid through a LSE. Curtailment bids were
submitted on terms similar to those that apply to generators seeking scheduled commitmentsto
produce for the next day, with two important exceptions. If the NY SO accepts the participant’s
bid and it curtails the amount scheduled, the participant receives payment equal to the day-ahead
LMBP multiplied by the scheduled amount.” DADRP bids are subject to a floor price of

2 Since participants subscribe to DADRP through a L SE, the payment for the curtailment goes to the L SE,
which then pays the customer according to the arrangements they have made between themselves.
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$50/MWH and the penalty rate for failure to meet the curtailment obligation in the real-time
market is 110% of the greater of the prevailing RTM price or the scheduled DAM price. In
contrast, generator supply bids in the DAM are not subject to a floor price and generator supply
shortfalsin the RTM are settled at the real-time LBMP.

DADRP Program Effects: Market Impacts and Benefits

Customer bidding activity in the 2002 DADRP decreased compared to 2001, despite an
increase in customer enrollment (from 16 to 24 customers-Fig. E-4). Payments for DADRP
curtailments were about $110,000 in 2002, about half of the previous year’s level. The collatera

benefits, measured as the price decline DADRP 2002 Experience
associated with DADRP bids times the Part Accepted Max.
. ‘ Bids Demand Pymt

load scheduled in the DAM, were

DADRP 1486 MWH  ~14MW $0.1
estimated to be about $236,000. 2002 scheduled  (average)

2001 16 2694 8 $2
Customer Participation and Fig. E-4 DADRP 2002 Experience

Performance: Who Participates,

Why, and How Well?

A primary objective of the 2002 evaluation was to better understand customers decisions
regarding participation and performance in the NY SO Demand Response programs (see
Chapters 3, 4 and 5). For system dispatchersto view PRL programs as reliable resources during
times of emergency, it iscritica to identify and explain differences between subscription rates
and actua performance. Moreover, because participant acquisition costs can be high, CSPs,

L SEs, and policymakers would like to identify factors that contribute to higher performance
yields. To characterize the drivers to participation in PRL programs, a survey was administered to
85 program participants and 59 informed non-participants, the latter comprised of customers that
were exposed to the program opportunity, but chose not to participate. The data collected provide
ameans for comparing and contrasting participants with non-participants, both in terms of

However, regulated L SE tariffs require that the customer be paid 90% of the payment the L SE receives
from the NYI1SO.
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observable characteristics and with regard to expressed preferences for program features and

provisions.

Customers that participated in one or more of the NYISO’'s PRL programs are
characterized by significantly higher summer peak demand than non-participants. The median
maximum demand was 1.7 MW and 14.5 MW for EDRP and DADRP participants, respectively,
compared to 750 kW for non-participants. Y et, many customers with relatively small loads, less
than 500 kW, enrolled in EDRP and some curtailed proportionally as much or more load.

Among survey respondents, participants with prior experience in one or more utility load
management programs were more likely to participate in NY SO PRL programs compared to
those with no load management experience. PRL participants were more likely than non-
participants (80% to 60%) to have an employee responsible for managing or procuring energy,
although the differences are not as large as one might expect. When asked to name the primary
impediment to shifting load during the summer day peak period (noon- 6 PM), commercia
(80%y), institutional (55%) and multi-family (85%) survey respondents overwhelmingly cited
occupant comfort. Yet, over 25% of PRL program participants reported turning down lights to
accomplish a curtailment and over 20% report that they altered HVAC system operation. One
untested hypothesisis that the emergency nature of EDRP events makes relatively infrequent and
relatively short (i.e., 2-6 hours) load curtailments tolerable, as they impart an element of public
spirit, asis the case with curtailments undertaken for free as a result of public appeals by utilities.

An important focus of this year's survey was to characterize barriers to DADRP
participation (see Chapter 4). DADRP offers customers the opportunity to bid against generators
on their own price and curtailment terms, and the bids are resolved the day before, unlike EDRP
events for which there is only two hours notice. Given customers' aversion to short notice
outages, which was quantified by means of behavioral models estimated from survey data (see
Chapter 5), one might expect that participation in DADRP would be even more attractive than
EDRP, but that has not been the case so far®

Why are customers currently unwilling to participate in DADRP? Analyses of the overall
survey results, augmented by in-depth customer interviews conducted with a subset of 35 survey

3 DADRP has many similarities to RTP programs that have enjoyed high levels of participation in many
jurisdictions, for example Georgia Power which as over 1,600 participants, and that are the inspiration for
many to propose that such service should be mandatory, at least to the largest customers.
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respondents, indicate that a number of organizational, ingtitutional, economic, technical and
program-design barriers influence customers willingness to participate. First, awareness level of
the DADRP among survey respondents is low; only 45% of respondents indicated that they were
aware of the DADRP program. Only 39% of EDRP and ICAP/SCR participants reported being
aware of DADRP, even after two summers experience. Apparently, L SEs and CSPs in marketing
EDRP and ICAP/SCR are not exposing customers to the DADRP participation opportunity,
perhaps because they have judged that opportunity to be inherently unattractive to the customer.

What about customers that were aware of DADRP but chose not to participate? Many of
these (36%) cited the inability to shift or curtail usage as the primary reason for not participating,
which confirms that DADRP is not for everyone (see Fig. E-5). Thirty-five percent indicated that
either inadequate compensation or the perceived risks was the primary reason for not
participating in DADRP. Paradoxicaly, many of the customers that rejected DADRP for these
reasons participate in ICAP/SCR, which involves very short notice of a curtailment obligation
that if not met resultsin asignificant penalty, relative to the benefit. Part of the answer may bein
the way customers perceive participation. In the case of EDRP and ICAP/SCR, participants may
see themselves as foremost responding to a system emergency, which provides psychic income
from acting as a good citizen. Moreover, reducing usage is arationa reaction to the possibility of
aforced outage. Thus, it may be easier for an energy manager to sell their management on EDRP
compared to bidding in DADRP, which involves market speculation, especidly if the
supplemental monetary benefits from EDRP are high.

Primary Reason for Not Participatingin DADRP @Potential
benefits don't
17% justify risks
30% EPenalty is too

severe

6%

OPayments are
too low

OoUnable to shift
usage

5% @ Conflict with
36% contract or rate

@Inadequate
Base = 63, No response = 81 knowledge

Fig. E-5: Reasons for Not Participating in DADRP

E-8

<~ \eenan CERTS

J. - F T ConsorTium For ELECTRIC RELIABILITY TECHNGLOGY SOLUTIONS

W



Executive Summary
2002 NY1SO PRL Evaluation

Aswas the case last year, the survey results indicate that lack of understanding of the
benefits and risks of DADRP participation is a very important deterrent to participation. A
significant group of non- participants (17%) cited various types of information and education
barriers as their primary reason for not joining DADRP. To explore this further, some survey
respondents were asked to rate their comfort level in performing the following activitieson a1
(low) to 5 (high) scale: (a) developing a curtailment implementation plan compatible with
DADRRP bidding, (b) monitoring day-ahead energy prices to determine whether to bid, and (¢)
developing a bidding strategy based on NY1SO DAM and RTM prices. Not surprisingly, 90% of
DADRRP participants indicated that they were comfortable performing these threeactivities.

In contrast, while 70% of DADRP non-participants reported that they were comfortable
creating aload curtailment plan, only 15% indicated that they were comfortable determining at
what price to bid. This suggests that many customers that can see themselves curtailing at least
some usage do not understand sufficiently the character of NY 1SO prices to develop a bidding
strategy that takes advantage of that capability. These findings highlight the need for additional
information, education, and training on how the market works and how prices are tied to

observable and predictable market situations.

Customers reported high
payback thresholds for investmentsin Customers require short paybacks
enabling control and information Onsﬂaeg\sigr?snts
technologies (Fig. E-6). In addition, (Base = 24, No response = 120)
customers indicated that they saw little Z
value for such technologies outside of S :
the existing PRL programs, overlooking %i
that some of thesetechnologiescouldbe & 3
used to facilitate participation in other i:
dynamic rate programs, stich as TOU, or > 025 075 125 175 225 275 325 375 425 475
to minimize demand charges. PRL Yeas
programs on their own seem unlikely to Approx. 80% of respondents were interested in a payback

spur significant investments in control of lessthan 3 yearsfor DR technologies

technologies, at least under existing Fig. E-6: Payback for Demand Response | nvestments

program designs.
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To analyze the factors that influence customers' EDRP subscription levels and actud
event curtailments, a performance metric, called the Subscribed Performance Index (SP1), was
developed to compare customers’ actua performance during the summer 2002 events relative to
what they indicated they could achieve when they subscribed (see Chapter 5). The SPI metric
facilitates the comparison of curtailment yield among groups of customers and servesto
characterize the impact of dispatching EDRP resources during system emergencies. Table E-1
below summarizes the average performance of different groups of EDRP customers segmented
by load curtailment strategy (e.g., load reduction only, on-site generation), program participation
choices (e.g., EDRP only vs. EDRP and ICAP/SCR), market segment, and participationin a
NY SERDA program. NY SERDA offered funding in 2001 and 2002 under two programs
specifically to promote participation in the NY1SO’s PRL programs.

Table E-1: Performance Results of Selected Customer Groups

ean Customer-specific
Total Subscribed| Subscribed Performance
Load (MW) Index (SPI.)
All Customers 1,711 1,477
ICurtailment Strategy
Load Reduction Only 1,292 1,147 32%
On-Site Generation 373 262 46%
JProgram Choices
EDRP Only 1,105 429 42%
EDRP and ICAP/SCR 113 455 96%
IMarket Segment
Manufacturing 99 558 65%
Government/Utilities 84 123 80%
Education 33 30 103%
Trade 29 26 80%
Health 16 28 45%
Multi-Family/Apartment 10 9 37%
Office Building 7 8 123%
NY SERDA Peak Demand
Proaram
NY SERDA Program 111 154 64%
Participant
Non-NY SERDA 1107 730 46%
Participant

The 113 jointly subscribed active EDRP and ICAP/SCR participants curtailed 92% of
their subscribed load reduction during the EDRP summer events, which accounted for 52% of the
delivered load curtailment during EDRP events. In contrast, on average, the 1,105 active EDRP-
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only customers delivered 42% of their subscribed load reduction commitment when called.
Overall, actua curtailment performance compared to what was subscribed was more variable for
those customers that relied on load reduction strategies relative to those that deployed on-site
generation to effect a curtailment.

Participants in the government/utilities, education, and retail/wholesale trade sectors
performed quite well during EDRP events, exhibiting mean SPI values ranging from 80-103%.
Headlth care facilities and multi-family buildings had lower mean SPI values of 45% and 37%,
respectively. On average, the 111 customers that received funding from NY SERDA and actively
participated in EDRP events out-performed the non-NY SERDA participants, as evidenced by SPI
values of 64% and 46%, respectively, which indicates the value and contribution of NY SERDA’s
technical and financia assistance programs.

Demand Response as a Business Case

A mgjor objective of the 2002 evaluation for NY SERDA was to characterize the needs of
business entities that are currently serving, or could serve, as retailers of price-responsive load
services (see Chapter 7). These include regulated and competitive L SEs that offer electric
commaodity service, utilities that provide wires services to end-use customers, and other firms that
provide related services to customers such as control and information technology vendors,
ESCOs offering performance contracting, and curtailment service providers (CSPs) that

specidize in facilitating participation in PRL programs.

Two initiatives were undertaken to characterize demand response as a business: a survey
of firmsto ascertain their criteriafor involvement in PRL programs and pro forma financia
analyses to characterize the potential bottom line contribution from doing so. These analyses
provide policymakers and public benefit fund administrators (e.g., NY SERDA) with insights into
the margin contributions that might be expected by various types of entities that recruit customers
to DR programs and the potential sustainability of alternative business models under different
scenarios.

The survey suggests that while most firms acknowledge that there might be value to
incorporating demand response programs into their business of ferings, few are willing to use it as
aloss leader. In other words, these programs must contribute to the bottom line in order to be

worth promoting, and that contribution requires returns of 10% or greater. Virtually al of the
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firms contacted favor the use of public benefits funds to accel erate the growth of program
participation. Some firms would restrict such expenditures to underwriting investmentsin
enabling technologies or marketing costs. Others would like to see program benefits (for
example, the EDRP $/MWH curtailed) supplemented over what the NY ISO offers to increase
margins from promoting such participation.

Financial analyses were conducted to quantify the potential benefitsto serving asa
demand response program provider. Pro forma income statements were devel oped to characterize
the costs associated with promoting participation and to quantify the expected revenues, first
using the program provisions applicable in 2002 and then under the revised provisions approved
for2003. In 2003, particpants must choose between ICAP/SCR and EDRP participation, which
increases the expected benefits from ICAP/SCR participation and reduces those associated with
EDRP participation relative to 2002. DADRP was modeled as a strip option to establish expected
benefits of submitting a standing- offer strike price. In all cases, the firm sponsoring participation
underwrites the equipment and administrative costs and shares in the payments that the customer

earns for curtailing.

Acting as a CSP appears to be a highly speculative business. EDRP does not appear to
provide sufficient revenues, assuming that the customers share 40% of the payments from the
NYISO, to justify recruiting customers as a stand-a one business, unless customers can be
acquired at very low costs or support funding is provided by some entity such as NY SERDA.
Expected margins from sponsoring joint EDRP and ICAP/SCR participation downstate were
encouraging when viewed from a Spring 2002 perspective based on 2001 EDRP events (i.e., 23
hours) and ICAP prices of around $50/kW. The Net Present VVaue (NPV) for three years of

participation under those conditions was $1.3 —1.6 million.

However, in upstate NY, the low |CAP values generated from the same perspective
produced negative expectations for margins. Nevertheless, actual ICAP/SCR and EDRP
subscriptions expanded both upstate and downstate in 2002. In some cases that expansion was
likely driven by NY SERDA public benefit funding, especially for CSPs, which offset the costs of
recruiting and servicing participation. In all cases, actual revenues did not meet expectations since
there were only 10 curtailment hours in the summer of 2002 and upstate | CAP vaues were lower.

Going forward to 2003, curtailable load can be subscribed to either ICAP/SCR or EDRP,
but not both. In addition, ICAP/SCR resources will be called on first, which in some cases may

preclude the declaration of an EDRP curtailment event, and ICAP/SCR resources will be
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dispatched according to the strike price they declare; in some instances, not all of those resources
will be paid for curtailing. As aresult, ICAP/SCR revenues are expected to decline, and those
from EDRP will become more speculative. In upstate NY, the consequencesare that expected
returns for recruiting new customers for the next three years are negative. Downstate, promoting
and sponsoring ICAP appears to continue to be an attractive business proposition, largely due to
the higher ICAP market prices. However, customers that previoudy participated represent

profitable opportunities as most of the transaction costs are sunk.

Participation in DADRP was evaluated to ascertain whether it could be bundled with
ICAP/SCR to improve margin prospects. Whether it does or does not depends on the bidding
strategy of the participants and DAM market prices over the next 3-5 years. Under optimistic
conditions, from a business case perspective, the NPV of such an endeavor is $120/kW downstate
and $46/kW upstate. Such conditions include ICAP vaues persisting at their summer 2002 values
and DAM prices that result in extensive curtailments scheduled at a $100/MW strike price. Under
the worst-case conditions, where ICAP prices are lower and few curtailments are scheduled,
margins downstate are reduced to $13/kW and become highly negative ($34/kW) upstate.
However, profitability is very senditive to customer load acquisition costs.

Summary

The NY1SO’'s PRL programs continue to grow and evolve through experience, and as a
result become more effective. Participation in capacity and emergency programs has provided
resources that have proven valuable in system emergencies, and laid the foundation for attracting
customers to bid curtailments in the day ahead market to further improve market performance. In
addition, the exposure to dynamic market prices will make participants more amenable to time-
of-use and other pricing options that provide enduring benefits to al stakeholders. NY SERDA’s
programs have been especially useful in demonstrating the value of enabling technologies and
attracting participation from underrepresented sectors. The comprehensive program evaluations
these entities have sponsored have served as the basis for refining and adapting these PRL
programs. Moreover, the methods and protocols devel oped provide an important contribution to a
more complete understanding of how customers use and value electricity that will benefit many
other initiatives to make electricity markets more efficient and effective.
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Chapter 1-NY1SO PRL Program Overview

Introduction

The New Y ork Independent System Operator (NY ISO) has implemented programs to
induce retail customers to adjust their consumption according to prevailing wholesale market
conditions. Accordingly, these price-

) ) ] Markets programs
designed to integrate, to the extent possible,
. . * Generation Assurance- ICAP ICAP/SCRI
load management actions by customersinto » Energy - in two sequential markets:
NY 130 operations.* Customers can " Day-Ahead Market (DA DADRP |
* Real-Time (RTM)
participate in any program for which they * Direct-bid Ancillary Services
alify by registering with the NY1SO and ot
qualty by registering wi e an * Regulation _I
. . L . Emergency <:] EDRP
Curtalllng their eectri C|ty usage under the « Cost Based Ancillary Services
« Congestion Protection- the “TCC"

program provisions and protocols. Some

programs also alow customers to operate Fig. 1-1 NYISO Electricity Markets
behind-the-fence generation, generally referred to as distributed generation (DG), during

curtailment events to reduce the net load taken from the system, and thereby mimic aload

curtailment.?

AsFig. 1-2illustrates, PRL NYISO PRL Program Features
programs are offered for three of the five Marke Eligible e Payment
categories of marketsthe NY1SO Day-anead

. Installed advisory,
oversees. The Installed Capacity e ==l B e
notice

Program/Specia Case Resources Greater of

- EDRP Emergency > 100 kW 2 hqur $.50/kWh or
(ICAP/SCR) program utilizesload Capacity  can aggregate notice  RTMLEMP
management capabilities to augment the W E=

. DADRP Economic g ay - , )

supply of generation used by the NY1SO Energy C;:f;;;jgie noticeby  oant e

noon
as standing reserves, which is especially
Fig. 1-2: PRL Program Features

! The provisions of the PRL programs are authoritatively described in the program manuals that are
available from the NY1SO.

2 The NY S Department of Environmental Conservation regulates the operation of small, noncommercial
electrical generation units, limiting the conditions under which many such units can operate and thereby
limiting participation in NYISO PRL programs.
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important in areas of the state that are capacity deficient. The Day-Ahead Demand Response
Program (DADRP) alows load curtailment resources to compete against generation in the
NY1SO’s day-ahead auction, which helps ensure competitive bidding behavior. The Emergency
Demand Response Program (EDRP) creates a new and unique category of ancillary services that
are valuable in maintaining short-term system reliability. The NY SO intends to expand
participation of PRL resources to the rea-time market and to ancillary service markets. Viewed
differently, the existing PRL programs can be classified by the type of physica service they
provide to the market. Two PRL programs provide dispatchable capacity to the market, and one
provides scheduled energy service. They are described below.

ICAP/SCR and EDRP

The NY1SO provides two means by which customers can offer load curtailment
capability as a system resource, through its generation assurance market under terms that
approximate a call option valued at the market-clearing price of capacity (ICAP/SCR), and asa
dispatchable resource that is paid the prevailing market-clearing energy price, subject to a floor
price provision, a the time of event (EDRP). The latter can be viewed as an as-available, pay-on-
performance arrangement.

Capacity Calls Option - ICAP/SCR

The NY1SO requires member Load Serving Entities (L SES) to secure installed capacity
(ICAP) for each six-month capability season equal to about 118% of the load they serve® LSEs
can acquire their ICAP requirements through bilateral contracts with qualified generators or
purchase their needs from the capacity auctions administered by the NY1SO. Retail consumers
can register their load curtailment capability as an ICAP Specia Case Resource (ICAP/SCR) and
either sall that capacity to an LSE directly, or offer it for sale through the NY1SO capacity
auctions. Customers that make such salesare required to curtail consumption equal to their
ICAP/SCR obligation when called upon to do so by the NY1SO. System operators dispatch ICAP
and ICAP/SCR resources when system reserve shortages are forecast, always with at least two
hours notice, but only if prior 24-hour advanced notice was given.*

3 Capability periods begin May 1 and November 1

* When the NY SO foresees the need to deploy ICAP resources, it notifies load curtailment resources a day
ahead thereby creating the opportunity, but not the obligation, for system operatorsto call an event the next
1-2
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Under the 2002 program provisions, ICAP/SCR customers receive the sales value of their
capacity and face steep penalties for any failure to comply with curtailment cals, which are
substantially the same benefit and penalty provisions under which generators selling ICAP
operate. Customers must subscribe at least 100 kW of curtailable load through a Responsible
Interface Party (RIP) that, due to the penaty provisions, must meet NY1SO credit worthiness
requirements.” The NY SO alows RIPs to aggregate curtailable |oads to meet this requirement or
for their commercial purposes. RIPs must ensure that datais read and submitted to the NYISO
after events and when tests are invoked to certify the curtailment capability, which are the same

conditions applied to generation ICAP.

Curtailment performance under ICAP/SCR is defined by the difference between the
participant’ s capability period-specific CBL (customer baseline load) and its actual metered usage
during the event. If the participant utilizes a DG to meet its obligation, it may meter the output of
that unit to establish compliance. The CBL is the average non-coincident measured demand for
four months of the previous year corresponding to the capability period.® To avoid a pendlty, the
participant must curtail at least as much load as it sold as ICAP/SCR for the capability period.
Failure to perform results in a derating of the customer’s ICAP/SCR capability, which requires
that the participant arrange for an aternative, replacement ICAP resource or face deficiency
penalties.’

As Available, Pay-on-Performance: EDRP

The Emergency Demand Response Program (EDRP) solicits curtailable load that can be
dispatched on two-hour notice to meet anticipated reserve shortfalls. Participants register at least
100 kW of curtailable load through a Curtailment Service Provider (CSP).? Smaller customers

day. Because generatorsthat have sold ICAP are required to schedule or bid an equivalent capacity amount
into the day-ahead market, the notice provision is not applicable to them.

® Customers can be an L SE themselves by registering as a direct serve customer and thereby act as their
own RIP.

6 Measured Demand during the months of June, July, August, and September are used for the summer
capability season CBL, while the months of December, January, February, and March are used for the
winter CBL.

" The NY1SO can also impose atest to ascertain the participant’ s ability to meet the curtailment
requirement, although such tests are generally undertaken only when no curtailment events have been nor
arelikely to be called in a capability period.

8 Customers can register to be a direct serve customer or alimited customer, both of which allow the
13
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can participate through a CSP that is willing to aggregate loads to meet the minimum size
requirement. In addition to L SEs (that are CSPs by definition), NY1SO allows otherwise
unaffiliated entities to register as a CSP solely for the purposes for registering customers with
NYISO to participate in EDRP. These |atter entities do not have to show credit worthiness
because no penalties are assessed for nonperformance, as described further below.

When the NY1SO determines that EDRP resources are needed, it issues acall that an
event has been declared. The event notice also specifies the start and end time for the event,
which includes at least four consecutive hours. After declaring an event, the NY1SO may extend
the event period by notifying customers thereof, and it may cancel the third and fourth hours of a

declared event, again by notifying customers prior to the start of the third hour.®

Participants that curtail during an event receive the greater of $500/MWH or the
applicable prevailing locationalbased marginal price (LBMP) of energy for curtailed load, as
long as the event is of four or more hoursin duration. If the NY SO cancels the event after two
hours, customers that continue to curtail receive the LBMP for such curtailments in the third and
fourth hours. The NY SO LBMP market cap of $1,000/MWH establishes the maximum EDRP

curtailment payment.

Under EDRP, performance is defined as the difference between the participant’ s hourly
CBL (customer basdline load) and its actual metered usage during the event. The CBL for
weekdays is defined as the average of the usage, in each event hour, during the five highest usage
days out of the last ten days. For weekends, the CBL is the average hourly usage for the two
highest usage days out of the previous three corresponding (either Saturday or Sunday) weekend
days. In picking the days over which to average, curtailment days are excluded. Thereisno

penalty under EDRP for failure to curtail during an event.

Joint ICAP/SCR and EDRP Subscription

Although the aforementioned demand response programs were designed to serve as a

means for participating in different aspects of the NYI1SO’s market, customers were allowed to

customer to act asits own CSP for purposes of EDRP.

9 An event cancellation generally results when the system operators, foreseeing areserve shortfall, calls
EDRP early on in the day, and then finds that when the time comes, the resources are not needed. In this
case, they would notify customers at the event start time that the event would be cancelled after two hours.
This has occurred only once in two years of operation.
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subscribe to both the EDRP and ICAP/SCR programs in 2001 and 2002. This accommodation
allowed load curtailments to be paid by both programs when ICAP/SCR event calls were
coincident with EDRP curtailments opportunities; ICAP/SCR provided an upfront payment
($kW) and EDRP provided an energy payment (¥kWh), which enhanced both programs
participation benefits.

However, ICAP/SCR obligations were separately measured from EDRP curtailments. To
ascertain whether or not an ICAP/SCR participant met its obligation, its event demand was
compared to its ICAP/SCR requirement, using the CBL based on the past summer’ s maximum
demand. Then, the EDRP CBL, which measures performance relative to recent average hourly
usage, was applied to each event hour to determine the level of EDRP curtailments that were paid
at the EDRP energy rate. As aresult, a customer could be deemed to not have fulfilled its
ICAP/SCR obligation and yet receive EDRP payments, since EDRP has no noncompliance

penalty.
PRL Energy Program: DADRP

Retail customers can bid load curtailments into the NY1SO’ s day-ahead market through
any L SE that accommodates program participation. DADRP curtailment bids, which are subject
to a $50/MWH floor and a $1,000/MWH ceiling, include a ¥MWH price and bid conditioning
provisions, such as minimum and maximum curtailment levels each hour, and a requirement that
curtailments be scheduled over afixed block of hours. If the bid is scheduled, the participant is
considered to have contracted with the NY1SO to deliver the curtailment the next day as
specified, commensurate with a scheduled generation bid into the day-ahead market. If the bid is

not scheduled, then the participant reverts to the provisions of its retail service arrangement.

If the participant curtails the amount scheduled, a payment equa to the day-ahead LBMP
times the scheduled amount (and only that amount, there is no credit for over-performance) is
paid to the LSE. The L SE receives a credit in the same amount, which eliminates its exposure to
differences between the day-ahead and real-time LBMPs™ If the participant fails to curtail the

10 When the participant curtails, the result is that the LSE is put into along position; it has scheduled
generation in excess of what it will serveif it had covered that participant’sload either with a bilateral
contract or through a price cap load bid accepted in the day-ahead market. That long position would
otherwise be closed in the real-time market by a payment to the L SE for the curtailment amount at the real-
time LBMP. Asaresult, the scheduling of a DADRP bid exposes the L SE to the day-ahead/real-time price
spread, which can be positive or negative. By crediting the LSE in the DAM with the same amount that the
participant receives for the curtailment, the LSE is made whole; it buys the curtailment amount in the DAM
15
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amount scheduled in any hour of the scheduled event, the LSE is charged with a penalty equal to
110% of the greater of the scheduled day-ahead LBMP or the real-time LBMP. All payments for
curtailments and assessments of noncompliance penalties are made by the NY SO to the LSE.
The contract between the L SE and the participant determines how the flow of funds impacts the
participant."* The curtailment performance determination and metering requirements are the same
asfor EDRP.

2002 Program Participation

Appendix 6A contains
extensive tables and graphs that New York: Summer 2002 Experience
. . Participants/ Load
summarize PRL participation in 2002 MW Events Curtailed Payments
by program, zone, sponsor, and other 2h ~668 MW
L. . . EDRP 1451;11|\:/|lw Downs:ate 34% of CBL $3.3 mil
distinguishing factors. The adjacent 2002 10hr Upstate  (summer)
teble summarizes EDRP and DADRP 2001 292/712  23/17  425/38% = $4.2
participation in 2002. A genera =
characterization of the participant DADRP 1486 MWH ~14 MW $0.1
. . . 2002 = scheduled (average) '
population is provided below.
2001 16 2694 8 $.2

. . Fig. 1-3: Summer 2002 PRL Program Summar
As the adjacent figures show g J y

(Fig. 1-3 and Fig. 1-4), the demand response programs enjoyed increased participation over 2001,
but DADRP continues to be very low, comparatively

2002 Renewals and nominally.™* Participation in EDRP increased over

DADRP EDRP ICAP/SCR

five-fold, from just fewer than 300 in 2001 to over
77% 8% 69% 1,600 in 2002.™* Renewal rates that range between
Fig. 1-4: 2002 Renewal Rates 58%-77% among the three programs are encouraging,

asit indicates that customer expectations of program benefits are largely being met - an important

at the LBMP and then gets exactly that amount back. This provision makes the L SE neutral, at least with
regard to DADRP bidding and to the L SE’ s subsequent market price exposure.

1 In this discussion, EDRP refers to both customers enrolled in EDRP and those enrolled in both EDRP
and ICAP/SCR.

12n this discussion, EDRP refersto customers enrolled in EDRP only and those enrolled in both EDRP
and ICAP/SCR.
13 Participation count excludes 20,000 residential customers that were subscribed and counted as an
aggregation.
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issue from marketers given the cost of acquiring participants. In addition, as customers become
more experienced, the amount they curtail should increase and the hourly variance should drop,

which improves the reliability, and therefore the value of these resources.

EDRP Sponsors ICAP/SCR Sponsors

Fig. 1-5: EDRP Enrollment by

Provider Type Fig. 1-6: ICAP/SCR Enrollment by

Provider Type
Another positive trend is the increase in the number of CSPs marketing EDRP. They increased in

number from 12 in 2001 to over 20 in 2002, accounted for 58% of the customers participating in
the EDRP and provided 21% of the total MWH load reductions. The average EDRP hourly
curtailment of 668 MW over the 10 event hours during the summer of 2002 is 50% higher than
the corresponding value for 2001." The EDRP payments were only about 27% higher in 2002,
which reflects the lower number of event hours (12 versus 18 event hours state-wide in 2001, plus
another 5 hours downstate).

EDRP overdl

. . EDRP Summer 2002 Performance
curtailment performancein

2002 more

2002 was higher than last variable
year, but exhibited greater
variability, as the figure
shows. The increased level
of joint EDRP and
ICAP/SCR participation
would be expected to
reduce the EDRP portfolio
variability. Asthe

MW

Fig. 1-7: EDRP Perfor mance— Summer 2002

ICAP/SCR non-performance penalty acts as an incentive to achieve and maintain the full

14 Unless otherwise indicated, the 2002 values are for the two event days of the summer of 2002 that
applied to all zones and all registered customers. EDRP was invoked on two April daysfor atotal of 12
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curtailment obligation, so too would
the high leve of renewals, help those
customers with experience improve
their performance. However, the
smaller size of the new participants,
combined with their inexperience, act
as a counterforce pulling the average
curtailment size down. The average
participant load size dropped from
just over 4 MW in 2001 to dightly
lessthan 1 MW in 2002.

80%

60%

40%

20%

0%

2001

EDRP By Zone

A-E

649, FK Nven

24% 129

31-Jul
m 14-Aug

14-Aug
31-Jul

Fig. 1-8: EDRP Zonal Performance

In terms of achieving another important program objective, to increase participation in

the downstate zones, the results are encouraging, but more improvement is still needed. EDRP
curtailmentsin New York City and Long Island comprised about 20% of the state total, up from

last year's 12%. EDRP curtailments in zones F-K, which is more constrained than their western

counterpart zones, also increased as a percentage state-level curtailment. Still, given concerns

about capacity shortage downstate in the next year or two, focusing on increasing participation

and performance in those zones seems warranted.

Participants in EDRP are predominantly from the manufacturing and government and

i nstitutions sectors, with
growing representation

from the service sectors.

20 1
A comparison of the
15 A
distribution of participants
10 A

# Responses

and informed non-

participants, asillustrated

Major Activity of Respondents

below, suggest that

business activity, akey 6\3&9
K

characteristic used by
CSPsto promote and
market EDRP cost-
effectively, does little to

£ P

©
&&& | 6@&
Q&éﬁ
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@ DADRP
EDRP
O EDPR-ICAP

O Informed Non-Participants

Fig. 1-9: Major Activities of Survey Respondents

hours in the downstate zones only and provided about 70 MW of load relief.
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account for participation. DADRP participants are relatively larger customers involved in primary

industries, like chemicals, wood products, and other manufacturing enterprises.

Customers who replied to our survey indicated that impediments to participation varied among
customer types. While both commercia (80%) and ingtitutional (55%) customers reported that
occupant comfort was a primary impediment to shifting load, commercia enterprises face aloss
of businessif customers are uncomfortable. Concerns about production schedules were cited by
75% of industrial customers as the primary impediment to shifting load during summer peak

days.

Impediments to Shifting Electricity

Usage during noon-6 pm

M e Comfort largest impediment:
~80% commercial, ~85% MF,
~55% institutional

e Production schedule: largest
impediment for ~75% of
industrial customers

Percent

LN KRR
[

] W j Other barriers:
T u Rate Design, Equipment
il Al o o [ Life, Other

69@» cﬁ‘éop@@ Y\& @‘5 mma;:%)
e® d? L
\)‘& O Irsituion (N=44)

0 Agiaitre(N=2)
AEMF (N=7)

Fig. 1-10: Reported I mpedimentsto Shifting Use

In the chapters that follow, the characteristics of participants and high performers are
explored further using a variety of statistica and modeling techniques. The results reveal much
about the barriers to participation that will be useful in expanding the current programs as they
evolve to keep pace of the NY1SO market operations.

Changes in PRL Programs for 2003

Severa changes have been proposed, and are under review in the Price Responsive Load
Working Group, for the 2003 PRL programs to improve performance and further integrate them
into the NY1SO’ s operations.
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Demand Response Programs

In order to better integrate the demand response programs into NY 1SO operations,
ICAP/SCR and EDRP could be sequentially dispatched based on need. System operators would
determine if the level of reserves warrant using demand response to alleviate the condition. If so,
the obliged ICAP/SCR resources would be called first and then EDRP resources would be
dispatched only if they are needed.

The change from coincident to sequentia dispatch of ICAP/SCR and EDRP would result in
changes in two program provisions and would also impact how LBMPs are set when events are
caled, asfollows:

Separate ICAP/SCR and EDRP |oad nominations.

Starting next year, customers would be required to nominate curtailable load to either
ICAP/SCR or EDRP. Customers could offer load curtailments in both programs, but they
would have to demonstrate that they have sufficient metering to distinguish between
loadsin ICAP/SCR and EDRP.

New dispatch protocols

When system operators determine that demand response resources should be dispatched,
they would specify the level required on a zona basis, and then proceed to dispatch the
available resources beginning with ICAP/SCR. If the available zona ICAP/SCR resource
is less than what is needed, all available EDRP resources in the zone would be
dispatched. If, instead, the ICAP/SCR resources exceed the amount of demand response
needed, the system operator would determine which of the available ICAP/SCR resources
to digpatch using a strike-price methodology. All ICAP/SCR resources would be
arranged according to their strike price, from lowest to highest, and then dispatched
darting from the lowest and continuing up the bid curve until the need is met. ICAP/SCR
resources with strike prices above that of the last resource dispatched would not be
required to curtail and would be deemed in compliance with their ICAP/SCR requirement
for that event.

ICAP/SCR resources that reduce load during a declared event would receive the
prevailing LBMP, with a bid production cost guarantee. If the market LBMPs are below
the customer’ s strike price, then the customer would be paid an additional amount to
make up the difference. EDRP resources would continue to receive the higher of
$500/MWH or prevailing LBMP when they curtail during a declared EDRP event.

1-10
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Impact on Real-Time market LBMPs

Previoudly, ICAP/SCR and EDRP resources were not directly considered in setting
LBMPs during periods when they were dispatched. It is proposed that starting in 2003,
the price paid to these resources would be taken into account in setting prices utilizing a
hybrid-pricing rule. In short, if the PRL resources that were dispatched displaced an
available generation unit, in whole or in part, and as aresult the LBMP fell, then the
LBMP would be set at the level of the marginal PRL resource. In the case when only
ICAP/SCR resources are dispatched, the PRL price that is considered would be that paid
to the last, most expensive, resource dispatched. In the case when EDRP is aso called,
then the EDRP $500/MWH floor would be used.

PRL Energy Program

In order to promote greater participation in DADRP, two changes to the program have
been proposed for 2003. First, the penalty provision for non-compliance may be lowered to fall
more in line with the rules generators abide by in the Day-Ahead Market. Currently, customers
that fail to curtail the amount scheduled pay 110% of the higher of the scheduled DAM LBMP or
the real-time LBMP. Second, the NY SO has agreed to allow CSPsto offer DADRP servicesto
any customer. Previoudly, only an LSE could sponsor DADRP participation. However,
participating CSPs will be required to meet credit worthiness standards that will be established by
the NY1SO.

Report Overview

Chapter 2 describes the goals of the 2002 PRL program performance review, establishes
aset of hypotheses about program performance that serve to direct the data gathering phase and
the methods used to andyze this collected data. Chapter 3 describes the design and administration
of the customer survey in greater detail. Chapter 4 reports the results of analyses directed at
understanding why customers participate by identifying and characterizing barriers to
participation. Chapter 5 summarizes how customers responded to curtailment events using a
variety of measures of performance. Chapter 6 quantifies the level and flow of benefits arising
from curtailments undertaken in the April and summer (July and August) 2002 EDRP events.
Chapter 7 reports on a survey conducted with technology and commodity firms to ascertain their
interest in becoming involved with offering PRL programs, with a focus on how NY SERDA
PON programs can be most useful in attracting them into the market.

1
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Chapter 2 - Evaluation Overview and Methods

Background

The New Y ork Independent System Operator (NY1SO) collaborated with wholesale
electricity market stakeholders, including NY SERDA, in 2000-2001 to develop and implement
emergency and economic demand response programs to access customers abilities to shed load
in response to high prices and/or situations where the reliability of the electricity grid might be
jeopardized. NY SERDA participated in the NY SO working group that created these price
responsive load (PRL) programs and developed complementary Enabling Technologies for Price
Responsive Load Management and Peak Load Reduction programs to promote expanded
participation.

During the Fall of 2001, an evaluation of the these programs, commissioned jointly by
NYI1SO and NY SERDA, was conducted by Neenan Associates with support from the Consortium
for Electric Reliability Technology Solutions (CERTS), particularly by staff from Lawrence
Berkeley National Laboratory (LBNL) and Pacific Northwest National Laboratory (PNNL). The
study included several components

_ _ Project Goals
including surveys of customers, to Application

improve the understanding of ¥ |dentify and quantify the Market segmentation,
impact of key driversto PRL identify under-served
participant demographics, curtailment participation markets

. . . . v Assign performanceindex to P———
grat%|$ and satisfaction with the individual participants Technolggy assesgm’ents,
\/ Quantify thelevel and Business case planning

programs, and an analysis of customer distribution of market impact

performance data to quartify benefits ¥ I dentify key influencesto
participation by Market

Market
segment-

for participants and for the overall Makers identity mariet barriers, ationsales
marketplace (e.g., price reductions, e e
reliability enhancements, etc.). Fig. 2-1: Evaluation Project Goals

The feedback from this evaluation assisted NY1SO and NY SERDA in: 1) quantifying
the benefits of customer participation; 2) determining what aspects of the NY1SO programs were
attractive to customers and which ones needed to be modified; and 3) modifying NY SERDA

program offerings to target lowering barriers to participation.
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The NYISO’'s PRL programs were continued in 2002 and NY SERDA continued to
provide funding for enabling technol ogies though Program Opportunity Notices (PONS).
Consequently, these entities desired to extend the comprehensive evaluation of the previous year
with two new areas of focus. First, the 2002 PRL program analysis focused on characterizing
barriers to participation in DADRP. Although the number of subscribersto DADRP increased
dightly, bid activity and the amount of scheduled curtailments was lower in 2002 than in 2001.
Because day-ahead market participation is widely viewed as being a critical eement of a robust
electricity market, identifying barriers to participation in DADRP was deemed to be of the utmost
importance for this year’s evaluation. Accordingly, this year’s survey and subsequent analyses

were specifically designed to better characterize those barriers.

NY SERDA funding for 2001 and 2002 was focused on demonstrating the value of
enabling technologies to customer PRL program participation, with the expectation that by doing
0, firms that manufacture and sell such devices would be enticed into the market and assume the
role of recruiting and servicing participants to PRL programs as a means of creating demand for
their products. Moreover, commodity retailers and L SEs would use the available PON fundsto
create customer interest in switching from the default POLR service to their competitive
offerings. Finally, PON funds were expected to increase market entry by specialized curtailment
service providers (CSPs) seeking to develop a profitable portfolio of PRL resources.

The presence of diverse and committed market makers is an important element of
developing the overal retail market structure. After two years of experience, NY SERDA desired
to characterize the role its funding plays in how these businesses viewed PRL program
participation as a business proposition. So, while last year’'s process analysis concentrated on how
LSEs and CSPs viewed NY SERDA PON performance, with regard to meeting their immediate
needs, this year’s analyses focused on characterizing how PRL was viewed by existing and
potential market makers as contributing to their long-run business goals and interests. Thus, a
different survey and evaluation methodology were developed and implemented.

Project Team
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The evauation of 2002 PRL program

performance was conducted by Neenan Associates PRL 2002 Evaluation

and ateam of researchers associated with the Project Organization

Consortium for Electricity Reliability Technology i7Ee NI ZRIDES

. 1
Solutions (CERTS).” NY1SO and NY SERDA qenan e -

provided funding for Neenan Associates, which was

responsible for project management and deliverables.

Funding for the CERTS team was provided by the NA Project Staff
I

Contractor

Department of Energy. The analysis involved amost
a dozen researchers that contributed collectively over

. Fig. 2-2: Evaluation Project Organization
five man-years of effort. g ) g

Approach

As wasthe case last year, the project teamanalyzed NY SO market data to quantify the
actual MW reductions, the improvements in system reliability and the impacts on eectricity
prices. The contribution of NY SERDA PON participants was derived from these overall PRL
program benefits. In addition, asurvey of program participants and non-participants was
implemented to: 1) characterize customer preference for various PRL programs; 2) assess
customer familiarity with NY SERDA programs and whether/why they chose to participate or not
participate in them; 3) determine the important correlations among customer characteristics (e.g.,
sector, size, load curtailment strategy) and PON participation; 4) determine the level of
satisfaction with PON and PRL program features and obtain recommendations for improvement;

and 5) evaluate customer needs and payback expectations regarding enabling technologies.

The instrument developed last year served as the basis for this year’s survey, but some
important modifications were made to accommodate this year's specia focus on DADRP. Asa
result, the survey administration process differed from that of 2001 whereby surveys were mailed
to customers, 111 of which filled them out and returned them to Neenan. This year’s survey was

administered to 144 customers drectly by means of a telephone interview, two-thirds of which

! The CERTS researchers are associated with Lawrence Berkeley National Laboratory and Pacific
Northwest National Laboratory.
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were conducted by a vendor, and one-third by the CERTS team research scientists. Like last year,
severd prizes were awarded by alottery, as an inducement to participate in the survey.

To guide the survey design and evauation effort, a set of hypotheses was constructed to
reflect the issuesthat NY1SO, NY SERDA, and other stakeholders identified as requiring more
information before much needed resolution could be achieved. Based on discussions with the
NYISO and NY SERDA and others, such as the NY SDPS, end-use customers and customer
representatives, the project team drafted a set of issues and corresponding hypotheses that were
then circulated for review.

These hypotheses then served as the foundation for the survey design and subsequent
analyses. The hypotheses were constructed as testable propositions. Each posed a question, the
answer to which could be construed as affirming the proposition, or lending doubt as to its
validity, using accepted statistical methods. To ensure that the results of the analysis of these
propositions contributed to issue resolution, the propositions were constructed to minimize Type |
errors (accepting that the proposition was true, when in fact the survey results did not support

such aconclusion). An example is provided below.

H,: Particularly "comfort-sengitive” customers are less likely to participate in PRL
programs than other customers

H.. Comfort sensitive customers participate at the same rate, which implies that the
program design is not biased against such customers

Two survey versions were developed to test, in part, these hypotheses. First; a base
survey that would be administered to customers by a vendor via scheduled telephone interviews
about 20 minutes in length was created. The time constraint limited the breadth of questions that
could be asked and dictated that most responses had to be closed ended (respondents chose from
an established list of aternatives). This base survey then became the foundation for developing a
second instrument, called the PRL audit.

This enhanced survey was designed to be administered by experienced engineers, which
allowed greater latitude in recording customers’ responses to the questions asked. By probing
issues with respondents, the interviewer would be able to record subtle but important nuances that
distinguish customers and contribute to explaining behavior. In addition, the PRL audit, which
required forty-five minutes to complete, included additional inquiries. The genesis of the PRL
audit was research conducted by the CERTS team last year, when they developed and field tested
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protocols for gathering extensive data on customers' equipment inventory, characteristics, and
usage that would help resolve many issues related to why customers are reluctant to participate,

or participate in only alimited fashion in PRL programs, despite an apparent larger capability.

The base survey instrument was designed in three stages. In the first, a base rate and rank
instrument was developed using many of last year’s questions to develop alongitudina database
on preferences and customer characteristics. New sections were added to address the focus on
DADRP and to explore customer preferences for aternative bidding methods, using the
hypotheses as the foundation for what questionsto ask. Finally, structural changes were made to

the instrument to accommodate the direct administration of the survey by a vendor.

Subsequently, an adternative instrument was developed in which the research team
identified areas in the base survey where, due to ambiguity about customer circumstances or
narrow interpretations of wording, the questions explored only the surface of a deeper issue. The
CERTS «aff then developed more, in depth probing pr otocols and a complete PRL audit was
prepared, and reviewed.

The data for the surveys described above can be used to evaluate customers' revealed
preferences. Each was confronted with a decision to participate or not, and the data collected can
be used be used to characterize what factors were most important in the decisions. However, the
results are only applicable to situations where the exact same programs are offered. They do not
provide insight into the response to different program configurations.

A set of conjoint-type questions was added to both surveys. Respondents were asked to

make 20 separate choice decisions. In

each, they were offered alternative Customer Categorization/Segmentation
program designs each described by a Informed Attended
ecific but different level of fivefeature " F iR gt
wor O]
q) \ / P
characteristics (event notice, event PRI:I)_Ab[?}; not
duration, curtailment benefit levd, Participants™—§
) \Contacted by CSP
noncompliance penalty level, and start /‘ or LSE
time). The responses to these questions paD/;‘iBEEms
provide the data needed to develop a Population of C&| Customers

stated preference choice modd that
associates customers' likelinessto

Fig. 2-3: Customer Segmentation

participate with program features.
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Survey Administration

The research team tested the base survey and the PRL audit instruments with selected
customers. Based on the results, refinements were made to adjust the wording to better fit
customers perspectives, and length of the instrument was adjusted to fit the target completion

time.

The base survey was administered to participants and non-participants by a survey vendor
during September and early October. The CERTS teams conducted the PRL audits in the same
period. Four sample frames were constructed. Three were compiled from NY SO subscription
records that contain the names of all PRL program participants, which were sorted into three
categories. those that participated in DADRP, those that participated in EDRP only, and those
that participated in EDRP and ICAP/SCR. (Customers that participated only in ICAP/SCR were
not included in this analysis.) The three categories constructed are not exclusive since all DADRP
participants also participated in EDRP and some in ICAP/SCR. However, because of the focus
this year on barriers to DADRP participation, this partition was necessary to ensure that the
guestions on the survey were properly addressed.

The fourth sample frame was constructed to represent non-participants, customers that
did not join the program this summer. It was comprised of customers that attended one of six
briefings on PRL programs conducted around the state in April and May by NY SERDA,
NY SDPS, and NY1SO. The workshop introduced customers to the programs, demonstrated how
program provisions worked and provided examples of the potential benefits of participation.

Over 300 customers attended a workshop, about one-quarter of which (75) joined one or
more PRL programs in 2002. The remaining customers constitute a subpopulation of informed
non-participants (INP), customers that were provided with extensive information about the
programs, but elected not to participate in 2002. Last year, the INP sample frame was constructed
from names and addresses provided by L SEs of customers that they had contacted about program
participation. The means by which customers were contacted varied widdly, from participation in
aworkshop to receiving aletter or bill stuffer announcing the program, which provided insight
into the value of information to the decision to participate of not. But, the lists were not
representative of the population in general, so extrapolation of the results was difficult.

Because this year’s survey was conducted through a telephone interview, telephone
contact information was required for al customersin the INP sample frame. This requirement
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made compiling the sample frame from LSE and CSP contact listsimpractical. Instead, the

population of workshop attendees was used to represent non-participants, abeit they likely do not

represent the population of all customers. LSEs and CSPs used these workshops as a means of

informing their customers of the programs, and they likely were biased toward larger customers
or customers with which they have established a relationship that goes beyond the usual
communication of information. Second, customers that attended are likely those that either had

previous experience with a similar program, have or are considering the installation of enabling

technologies, or have usage patterns conducive to PRL program participation. The survey results

are described in Chapter 3.

Data Sources and Uses

Data used in the analysis consisted of secondary data acquired from NY SO, and primary

data collected directly from customers via surveys administered by the project team. Secondary

sources of collected data are illustrated in the table below and include the following:

Project Database Elements, Sources, and Uses

Input

Import or manual data entry (some range checking)

Retrieval

Data Elements

ueries for counts and reports

Source

Use

Participant subscription

NYISO registration forms

Sampling frame for participant survey

data

information administration

Non-participant PSC and CSP sponsored Sampling frame for participant survey

information workshop lists administration

CSP and host utili . o .

) anl ost utility NYISO CSP list Participation analysis

information

Event and perf .

ventand periormance NYISO Analysis of event performance

data (computed)

Survey administration Track survey administration (unique
Neenan ID, mail merges, sent & reply dates,

etc.)

Survey response data

Survey instruments

Report and evaluate end-use
response to participation, response
and program features

Other end-use firm
related data

Survey instruments and/or
follow-up interviews

Additional data for elasticity analysis
and participant segmentation

Program subscription and performance data bases

Table2-1: Project Data Requirements

NY SO hourly prices (LBMPs) and load

Customer Survey - a survey developed and administered to PRL program participants

and other customers for the purposes of characterizing their satisfaction with the

programs and collecting data that can be used to quantify how program features

contribute to their willingness to participate and respond to curtailment events.

& Neenan
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PRL Audits— amore detailed, complex, and adaptive survey instrument compl eted
by arandomly selected group of participants. It includes a detailed equipment
inventory representing the participant’ s load management capability, and information
about the firm’s operation and objectives.

Evaluation Plan

A careful analysis of the responses to the 2002 customer acceptance survey will help
answer anumber of key questions about participation, performance, and customer acceptance of
the NY SO Demand Response Programs. Answers to these questions are of particular interest to
the NY1SO, NY SERDA and DOE, the project funders, to the NY SDPS, in order to craft public
policy, and CSPs seeking to operate successful retail PRL programs. Moreover, these findings
also have implications for the design of and participation in similar programs that might be
implemented el sewhere in the country as part of FERC' s standard market design.

Much of theinitial analysis of these survey results will focus on differences between
informed non- participants and on participants in EDRP and/or ICAP/SCR. There is keen interest
in knowing more about participantsin DADRP, but there are still only a small number of them.
Some analysis can be attempted with these customers as part of a genera analysis plan, but much
of what we learn about customersin DADRP will be gained through the extended analysis of the
data collected through the PRL audits.

As with the 2001 evaluation, one of the primary objectives of thisyear’s PRL evaluation
will be to better understand customers’ decisions regarding participation in the NY1SO’s severa
demand response programs. It is perhaps convenient to think of these decisions as falling into

four groups. We would like to use these data to better understand customers':
Current Participation Decisions
Continued or Future Participation Decision
Load Reduction Subscription Rates
Actua Event Performance.

Current participation decisions include those by informed non-participants not to enroll in
any program and program participants that have elected to enroll in one or more of the NYISO’'s
three programs. ICAP/SCR, EDRP, and DADRP. Despite the substantial increase in enrollment

2-8
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thisyear in ICAP/SCR and EDRP, it is till critical to gain a better understanding of what
motivates the decision to enroll in a PRL program. Furthermore, these programs are new, and
continue to evolve; we must know which customers would continue in the programsiif critical

program features were changed.

Subscription rates indicate the load customers initialy plan to curtail during an
emergency event, or, in the case of DADRP, in rea-time, if their bids were accepted in the DAM.
If acustomer belongs to both EDRP and ICAP/SCR, participation levels may differ by program,
reflecting the different performance regquirements and measurements.

Clearly, these decisions about program participation and performance are jointly
determined by the characteristics of customers (e.g. type of business, number of hours open,
number of production shifts, peak time of eectricity use, etc.), the particular features of the
various programs, and perhaps, even by conditionsin the market (e.g. expectations about the level
of wholesale pricesin the DAM or in the RTM, etc.). Factors affecting decisions by new
participants in 2002 may differ from those firms also in the programs during 2001. Financia
assistance from NY SERDA or othersin purchasing or installing load management equipment is
hypothesized to influence decisions, as could past experience with load management programs
and the usefulness of information received about the current programs. We gain important
insightsinto how these factors interact to influence the customers’ decisions through two levels of
analysis.

Top Level Analysis

Thefirgt, top-level analysisinvolved a careful examination of the survey raw data and the
construction of some basic frequency tables, summary statistics, and cross tabulations. No
analysis should proceed without a solid understanding of these data. In this “top” level analysis,

much can aso be learned about these

Participation Status
Participated Did Not Participate

important decisions through some

[%2)
straightforward hypothesis tests about g
2] Attended 40 10
differences in the means of key %
measures of satisfaction or preference E Did Not Attend 25 25
<

between important subgroups of the

Table2-2: Participation in NYSERDA/PSC Workshog
survey respondents.
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The hypotheses constructed to guide the analyses were evaluated using chi-square tests
for independence of table rows and columns. For example, in the (hypothetical) cross-tab shown,
80% of those who attended (a briefing) participated (in a PRL program), while only 50% of non-
attendees participated. The chi-square procedure is used to determine the likelihood that the two
dissmilar rows could in fact be samples from the same population (i.e. with the same underlying
probability of participation). If this probability is sufficiently small (5% is a common threshold),
the (null) hypothesis that they are from the same population is rejected, in favor of the hypothesis
that the rows represent different populations. For the values in the example, the likelihood that
two such different proportions would result from random samples of the same population is less
than 0.2%. The null hypothesis would be rejected in favor of the hypothesis that briefing
attendance is significantly associated with participation.

Comprehensive Analysis

Informative as these smple hypothesis tests can be individually, however, they do not
account for other factors that might be related to the differences that led to rgecting or failing to
reject some of the hypothesis tests. In more in-depth analyses, we attempt to control for these
other factors by constructing theoretically consistent behavioral models and applying more
extensive multiple regression analysis. The details of the evaluation methods associated with
these extended analyses are discussed below.

Evaluation Methods

Choice modeling— Two different choice modeling activities can be performed using the
collected survey responses. First, conjoint survey questions asked customers to choose between
alternatives with different features. By impasing behavioral assumptions (consistent with
economists notion of demand) on conjoint data to characterize customers decision-making
behavior, this choice modd utilizes econometric techniques to quantify the relative contribution
of individual features to the value the customer realizes from participation, the results of which
are interpreted as the impact of features on the likelihood of program participation. Once fully
configured, the choice model supports the evaluation of aternative program designs, represented
by alternative feature levels, on expected participation, which is useful for both program design
and modeling expected participation and price response.
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A second choice model can be developed to explain firm's current PRL program
participation decision. Self-reported firm characteristics and actions taken by New Y ork State
agencies, market participants, and other institutions are used as predictors in assessing the
likelihood of a customer’s
choicetojoinan
emergency program

Satisfaction Customer solicited ratings and rankings
(EDRP and/or ICAP/SCR),
Arc Measures participant's average performance over all events.
the day—ahead program Elasticity No other explanatory factors included.
(DADRP), or no PRL
Demand Full behavioral specification of demand that accounts for
Elasticit i d -price fact that effect
program Whatwe\/er SJCh asticity price and non-price factors that effect usage
amoded prOVIdeS Choice Uses stated preferences for alternative program desians to
. L. . Model (1) evaluate how customers value program features
important insght into the
kl nd Of customers WhO are Choice Uses self-reported firm characteristics to indicate
Model (2) customer participation in current PRL programs
likely to join a PRL Fig. 2-4: Evaluation Models

program.

Market pricesimulation utilizes a statistical representation, devel oped from historical
data, of how supply conditions influence market-clearing prices to estimate what the prices would
have been if the PRL curtailments had not materialized. This method is easier to apply, but its
accuracy depends upon the degree to which a statistical model can capture the peculiarities of
market pricing that led to extreme prices, and the ready availability of market characteristic data

such as constraints and generation availability.
Price Elasticity: Two different measures of elasticity are of interest:

The own-price elasticity measures how consumption of electricity varies with respect to
the price paid for electricity. Generally, data over an extended period of time where the
price of electricity varied are required to estimate this elasticity, although if eectricity
consumption is considered to be truly discretionary, e.g., foregoing air conditioning for a
few hours, then PRL curtailments are consistent with this measure of price

responsiveness.

The substitution elasticity measures how firms facing time-varying electricity prices
alter their usage to shift electricity from the higher priced periods to other times, which is
the case for PRL load curtailment situation where customers do not forego usage

atogether, but instead re-adjust the timing of its consumption.
2-11
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Elasticities can be measured smply, using the arc elasticity method, or derived from a
complete representation of the customer's demand of electricity. The more simple arc elasticities
are derived from event performance, calculated as the change in the customers usage, relative to
the CBL, during the event divided by the change in price, measured as the difference between the
PRL price, either explicit or implicit, and the basic tariff or contract price the customers would
normally pay. The data needed for such calculations are readily available.

Estimating fully specified demand equations and deriving the substitution elasticity can
produce a more insightful representation of response. The substitution elasticity measures a
customer’ s ability and willingness to produce outputs using different levels of inputs, which
characterizes the underlying production of service processin aphysical sense. The substitution
of interest here is between electricity at times of high prices (during events) and other times when
prices are lower. The higher the subgtitution elasticity, the more price responsive the customers.
Estimating substitution easticities for individual customers requires interval data for the entire
period during which the customer participates in the program (usually the summer months) aong
with weather data and firm characteristics (operating or output measures, labor schedules, etc.)
necessary to account for factors other than price that influence changes in load from hour to hour.

Other Performance Indicator s that provide insight into the character of customer

participation and curtailments include:

Curtailment performance relative to subscription measures how well customers
estimated their ability to respond when they registered for the program. Higher
performance by this metric (under equivalent price incentives and penalties) indicates
that the participant understands its capabilities well, and therefore will performs more
uniformly over al events. Low performance variance is useful to system dispatchers
when they consider deploying the available resources, and want to predict the outcome
as precisaly as possible.

Curtailment performance relative to CBL measures what proportion of the current level
of usage the customer curtails when an event is called. Higher performance by this
measure is valuable as it lowers resource acquisition and transactions cost per delivered
kWh of curtailed load.
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Methods Employed

The analyses conducted are summarized in the table below and described in more detail in the

chapters that follow.

Table2-3: Summary of Evaluation Methods and Data Requirements

Method

Description

Data Requirements

Top End Analyss

Use statistical teststo evaluate rate and rank survey

Survey responsesfor both Base survey and

responsesand test hypotheses. PRL audit
Curtailment Characterizeindividual and group responseto events
responsiveness
Arcdemand | Price-weighted smplepriceeasticities Event CBL and curtailments, and base service
elagticities electricity rate
Performance | Metricsbased on relative measures of load Event CBL and curtailments
curtailment capabilit
Indices “p y
Behavior Char acterize how observable customer characteristics
survey responses contribute to the decision to
Modeling ey =P
participate
Revealed | Define characteristics and factorsthat explain why Responsestorate and rank survey questions,
customer s chose to participate or not and customer characteristics.
Preferences
Stated | Usecustomer choicesin hypothetical decision Responsesto conjoin survey questions and
situationsto deduce the value of product customer characteristics.
Preferences

characteristicsto likelihood of participation.

Market Impacts

How curtailments effected market prices

Hourly LBMPSand corresponding | oads for
theDA and RT markets, by zone, and other
market condition information such as
available generation and transmission node
constraints.

Reliability | Thevalue of curtailmentsin preventing forced outages
Benefits
Collateral | How price changesaretransformed into lower
) purchase coststo consumers.
Benefits
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Chapter 3—End User Survey

Survey Goals and Design

A two-part survey was administered to NY1SO program participants and informed nor+
participants (INP) to identify and quantify the impact of key drivers to price-responsive load
(PRL) participation, and to assess technology installed to facilitate demand response. Informed
non-participants are end users who attended demand response informational seminars conducted
by the New Y ork State Department of Public Service (NYDPS) and NY SERDA around New
York State in the spring of 2002, but who did not register to participate in any NY SO demand
response program.

The focus of thisyear's end user survey was to identify barriers to DADRP participation
and to test response to proposed program changes. Part 1, Customer Acceptance Survey,
contained targeted questions based on the end users NY SO PRL program registration type. The
Customer Acceptance Survey included a series of questions on end user characteristics
(firmographics), possible response strategies, the value of information from various workshops
and program marketing materials, factors influencing their decision to not participate in other
NYISO PRL programs, barriers to customer participation in the DADRP, and the impact of
various proposed changes in NY SO program rules on their future program participation. In
addition, select questions from the 2001 NY1SO PRL survey were repeated in order to facilitate
analysis of time trends among program participants. Part 2, a conjoint survey, tested end users
atitudes toward various sets of program features to establish which features customers prefer.
Complete versions of Part 1, the Customer Acceptance Survey and Part 2, the Conjoint Survey,
are included in Appendices 3A and 3B, respectively.

As part of its research for the U.S. Department of Energy, the CERTS team participated
in the design and administration of the 2002 NY SO Customer Acceptance survey, which
included developing an in-depth version of the survey called the PRL Audit. This extended and
more detailed version of Part 1 was administered to a subset of end users by a CERTS staff
engineer who attempted to illicit more openrended responses.
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Sampling Frame

NYISO Program Participation

The Emergency Demand Response Program (EDRP) and Installed Capacity-Special Case
Resource Program (ICAP/SCR) had significant increases in registered participants in 2002
compared to 2001 program registrations (543% and 20%, respectively). Overall retention in 2002
NY SO programs was high among 2001 program participants: 77% for DADRP, 58% for EDRP
and 69% for ICAP/SCR (Fig. 3-1).

Overall - High Retention, Large New Subscriptions

PRL 2001 Total Participation

2000

1500 PRL 2002 New Subscribers

1000

199 108 26
500

EDRP EDRP/ICAP DADRP/EDRP

1
1] 0
EDRP EDRP/ICAP DADRP/EDRP
2002 Renewals —
- EDRPP

Ty

EDRP EDRP/ICAP  DADRP/EDRP EDRP EDRP/ICAP DADRP/EDRP

Fig. 3-1: Subscription Ratesfor NY1SO’s PRL Programs

Table 3-1 illustrates the number of individual participants, by provider type, in each of
the three NY1SO PRL programs. EDRP, DADRP, and ICAP/SCR, as well as the informed non-
participant population available for the survey. In Table 3-1, TOs, Transmission Owners, include
six regulated utilities and two power authorities, New Y ork Power Authority and Long Island
Power Authority. CSPs, Curtailment Service Providers, include competitive load-serving ertities
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(LSEs) and load aggregators, while the “Other” category includes customers directly served by
NY SO and Limited Customers, customers who have registered directly with NY1SO for

participation in the price-responsive load programs.

Table 3-1: NY1SO PRL Program Population

Totals
Single Site Multi-Site Informed
TOs CSPs Other Total Participants Participants~ Non-Participants Total
Available Population by
Program
EDRP 1238 456 17 1711 1279 432 1711
DADRH 15 3| 6 24 19 5 24
ICAP 14| 234 3 251 162 89 251
Informed Non-Participants 324 324 324 324
Subtotal 1267 693 350 2310 1460 526 324 2310

The program participants were further classified by whether they were asingle site
participant or multi-site participant. Multi-site participants are individually registered locations of
an entity with asingle point of contact for energy management decisions, such as aschool
district, franchise, supermarket chain or big-box retailer. Multi-site entities have as few as two
participants to as many as 50 Sites registered. In 2002, 89 multi-site entities represent
approximately 25% of EDRP participants, compared to less than 10% of participantsin 2001. In
addition, about half of the ICAP/SCR participants were multi-site registrations.

In 2002, a pilot for smal load aggregations was introduced to permit end- users without
interval meters, primarily residential, to participate in EDRP through aload aggregator. The
baseline for determining performance was computed using a sampling methodology approved by
NYISO in advance of participation in any event. Two small load aggregation pilots of less than
25MW each account for 19,226 additional participants in EDRP this year.

Survey Groups
The available population was segmented into four survey groups:
1) Informed non-participants;
2) DADRP — participants who were registered in DADRP and any other NY SO program;

3) EDRP and ICAP/SCR — participants who were registered in EDRP and ICAP/SCR, but
not DADRP; and

4) EDRP only.
33
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For ease of survey administration, each NY SO program group was further sub-divided into
single site and multi-Site lists to ensure that only one survey was issued to the appropriate multi-

site contact.

Two groups of individually registered participants, totaling 1002, were omitted from the
survey samples: NY PA participants and LIPA participants. In addition, the small load
aggregation pilot participants were not surveyed. These participants were not included in the
surveys conducted by Neenan Associates on behalf of NY SO and NY SERDA because their
program sponsors conducted independent eval uations.

Survey lists for the PRL Audit were generated first because the interview processwas
expected to take longer than the base telephone survey. The PRL Audit focused primarily on
barriers to participation in DADRP among currently registered NY SO program participants, so
no informed non-participants were included in the extensive survey. The lists drawn for the PRL
Audit included al DADRRP participants, and randomly sdlected lists of EDRP/ICAP and EDRP
only participants. Multi-site participants accounted for about one-third to one-half of each of the
randomly generated survey lists.

For the base survey, the survey vendor was provided with all remaining namesin the

EDRP/ICAP and EDRP only groups, plus the entire list of informed non-participants.

Survey Administration

A survey vendor working as a sub-contractor to Neenan Associates wasthe initial contact
point for survey administration. For the base survey, the survey vendor contacted customers
drawn from the sampling frame and conducted a telephone interview at that time or set an
appointment to call the customer back. In addition, for customers in the sampling frame that were
targeted for the PRL Audit, the survey vendor established appointment times for the CERTS
engineers to conduct interviews.

For PRL Audit respondents, the survey process involved both completing a written
survey form and atelephone interview. A CERTS engineer contacted the potential respondent,
sent a survey form viae-mail and confirmed the appointment. The customer completed the form
and returned it viae-mail for the CERTS engineer to review. At the scheduled time, the CERTS

engineer called the customer to discuss their responses.
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The conjoint survey, Part 2, was faxed by the survey vendor to customers who either set
up an appointment for the PRL Audit, or who agreed to respond to the base survey. Customers

returned the conjoint portion viafax directly to the survey vendor, who coded the responses.

Daily e-mail reports from the survey vendor provided updates to Neenan Associates on
survey response progress. In addition, the survey vendor provided mail fulfillment servicesto

send out reminder postcards to respondents who had completed Part 1.

Table 3-2: 2002 Survey Responses

Totals
Single Site Multi-Site Informed
TOs CSPs Other Total Participants Participants~ Non-Participants Total
Available Population by
Program
EDRP 1238 456 17 1717 1279 432 1711
DADRP 15 3 6 24 19 5 24
ICAP 14 234 3 251 162 89 251
Informed Non-Participants] 324 324 324 324
Subtotal 1267 693 350 2310 1460 526 324 2310
Survey Lists 458 89 290 837
Survey Responses 62 23 59 144
(represents 106
participants)
Response Rate 13.5% 20.2% 20.3% 17.2%

Survey Response Rates

In total, 144 survey responses were received, representing a 17.2% response rate overall: 108
base surveys and 35 PRL Audits (Table 3-2). Of the 35 PRL Audit respondents, 11 were
DADRP, 19 were EDRP only and 5 participated in both EDRP and ICAP/SCR. Approximately
20% of the multi-site entities, representing 106 participants, and 20% of the informed non-
participants were among the survey respondents.

Table 3-3 shows the distribution of responses by survey group and participants who
received NY SERDA funding through either the Enabling Technology or Peak Load Reduction
PONs. Distribution of survey response by NY1SO price zone and “superzone’ isillustrated in the
map below (Fig. 3-2).

Table 3-3: Survey Responses by NY SERDA Status

NYSERDA funded Non-NYSERDA Total
Informed Non-Participants 1 58 59
DADRP 4 7 11
EDRP and ICAP/SCR 4 12 16
EDRP only 28 30 58
Total 37 107 144
35
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Fig. 3-2: Survey Response by “ Superzone’
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Appendix 3A

Survey Part 1. Customer Acceptance Survey

This appendix contains the master list of questions used in the 2002 Customer Acceptance
Survey. Sections represent groups of questions that were asked of respondents, based on
participation criteria. The format of the Customer Acceptance Survey shown here does not
represent the survey format administered to customers; it was administered by telephone.

2002 Electricity Demand Response Programs
Customer Acceptance Survey

Part 1: Customer Information

Section A: General

1. Wewant to verify some contact information we have for you to ensure that we are talking
to the proper individua at your firm responsible for your facility’ s response to load
curtailments and demand reductions.

1.Name: 2.0rganization:
3.Address:
4.Phone: 5.Fax:
6.E-mail:
37
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We are going to ak you a series of questions concerning your business and the ways in which
you make investment decisions. Sinceit is possible that your firm has several facilities or
locations across the state or possibly across the country, we would like you to answer these
guestions specifically for the location you have just given us.

2. What isyour position/title in the organization?

1. FACILITY MANAGER

2. ENERGY MANAGER

3. GENERAL MANAGER OF YOUR ORGANIZATION
4. CEO/CFO

5. VP OF

o 0 0O 0 0 O

6. OTHER (PLEASE SPECIFY)

3. Areyou, or do you have an employee responsible for procuring and managing energy?

U 1 YES

1.1 Proportion of time spent on these tasks: %

4 2.NO

4. What isthe mgor business or institutional activity of your organization? (CHECK ONLY
ONE)

U 1. HEAVY MANUFACTURING
U 2. LIGHT MANUFACTURING

U 3. WHOLESALE TRADE
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U 4 RETAIL TRADE
U 5. GOVERNMENT
O 5.1 Military
L 5.2 Office buildings
U 5.3 Water utility (water, waste water)
U 6. EDUCATION
U 6.1PRIMARY
U 6.2 SECONDARY
O 6.3 HIGHER EDUCATION
U 7.HEALTH SERVICES
U 7.1HOSPITAL
U 7.2cCLINIC
O 7.3MEDICAL OFFICE
O 7.4 RETIREMENT/EXTENDED CARE FACILITY
U 8.LODGING
U 8.1 HOTEL
U 82MOTEL
U 8.3INN/CABINS/B&B
U 9.AGRICULTURE
U 9.1DAIRY
O 9.2 OTHER LIVESTOCK
U 9.3 CASH CROP
O 9.4 SPECIALTY CROP
O 10. COMMERCIAL OFFICE BUILDINGS

U 11. RESTAURANT

39

< Neenan CERTS

ConsoRTIUM FOR ELECTRIC RELIABILITY TECHNOLOGY SOLUTIONS



Chapter 3— End User Survey
2002 NY1SO PRL Evaluation

U 12. RECREATIONAL, CASINO
U 13. APARTMENT/CO-OP/CONDOMINIUM BUILDING

U 14. OTHER

5. Could you please list your firm’s most important products or services produced at your
facility.

6. If you know your firm’'s 4-Digit SIC or NAIC code, could tell me what it is? (If they
don’t know 4-Digit, ask for 2- or 3-Digit SIC or NAIC)

1. (SIC) 2, (NAIC)

7. On an average weekday, how many hours is your organization open for conducting
business at this facility?

HOURS
8. Over a24-hour period, approximately how many production shifts do you operate?
# OF SHIFTS

9. Approximately how many full-time employees or full-time equivalents does your

organization have at this facility?

310
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#OF FULL-TIME EMPLOYEES OR FULL-TIME EQUIVALENTS

Section B: EDRP/ICAP SCR/DADRP Participants

10. Approximately how large are the facilities you have registered for the programs?

1. UNDER 15,000 SQ. FEET.

2. 15,000 TO 44,999 SQ. FEET
3. 50,000 TO 99,999 SQ. FEET
4. 100,000 TO 249,999 SQ. FEET
5. 250,000 TO 499,000 SQ. FEET

6. 500,000 TO 1 MILL. SQ. FEET.

O 0 0O 00 0O

7.1MILL. SQ. FEET OR MORE

11. How many buildings are included in the load reduction your firm registered in the
programs?

Specify number :

Section C: EDRP/ICAP SCR/DADRP Non-Participants

12. Approximately how large are your facilities herein New York State?
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1. UNDER 15,000 SQ. FEET.

2. 15,000 TO 44,999 SQ. FEET
3. 50,000 TO 99,999 SQ. FEET

. 100,000 TO 249,999 SQ. FEET
5. 250,000 TO 499,000 SQ. FEET

6. 500,000 TO 1 MILL. SQ. FEET.

U 0 0 0 0 0 0
i

7. 1IMILL. SQ. FEET ORMORE

13. How many buildings are included in that estimate:

SPECIFY NUMBER :

Section D: General

14. How many stories high is the main building at your facility?
# OF STORIES

15. Rank the following types of fuel used in your primary production processes from the
most consumed to least consumed? (1 = MOST CONSUMED, 4=LEAST CONSUMED)

RANK
1. GAS
2. ELECTRICITY

3. OIL
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4. OTHER (PLEASE SPECIFY)

16. Do you have any dua fuel equipment in your facilities?

a 1. YES (Specify equipment )

d 2. NO

17. Doesyour facility’ s éectricity usage fluctuate by more than 5% due to changesin
temperature during the summer?

O 1 YES

Which of the following end-uses are responsible for these fluctuations:

U 1.1 AIR-CONDITIONING
U 1.2 PROCESS COOLING

U 1.30THERS

ad 2.NO

18. Are building-wide HVAC or energy management and process control technol ogies used

in your facilities?

O 1 YES

ad 2.NO

19. Which of the following electricity data do you have access to in rea-time (with alag time
of 30 minutes or less)? (PLEASE CHECK ALL THAT APPLY)
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O 1. INTERVAL ELECTRICITY USAGE
0 2. CUSTOMER BASELINE LOAD (CBL)
0O 3. CURTAILMENT EVENT PERFORMANCE

U 4. WHOLESALE ELECTRICITY MARKET PRICES

20. Please rank the following list of real-time information access opportunitiesin the order of
importance that may help your firm to become more demand responsive: (1=MOST
IMPORTANT, 5=LEAST IMPORTANT)

RANK

_  1.ACCESSTOINTERVAL ELECTRICITY USAGE DATA
2. ACCESSTO CUSTOMER BASELINE LOAD (CBL)

3. ACCESSTO CURTAILMENT EVENT PERFORMANCE
4. WHOLESALE ELECTRICITY MARKET PRICES

5. USER DEFINABLE EMAIL/PAGER NOTIFICATION SYSTEM
21. For the month of July 2002, approximately what was your: (Estimate if necessary)

1. Billing kWh

2. Billing kW
22. What was your maximum demand: (Estimate if necessary)

1. So far this summer: kW

2. This past winter: kw
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23. On average during the summer months, what percent of your organization’s total monthly
operating cost is due to electricity cost?

1. LESS THAN 1%
2. BETWEEN 1% AND 3%
3. BETWEEN 4% AND 5%

4. BETWEEN 6% AND 10%

U 0 0 D0 O

4. GREATER THAN 10%

24. Please rank the following periods according to your facility’ s usage of electricity from
highest to lowest use (1=HIGHEST USE PERIOD, 4=LEAST USE PERIOD):

RANK

_ 1.800A.M.-11:59 AM.
2.12NOON — 4:59 P.M.
3.5:00 P.M. — 9:59 P.M.

4.10:00 P.M.-7:59 A.M.

25. Of the following list of actions, which would you plan to take if you were asked to curtall
electricity consumption? (CHECK ALL THAT APPLY)

d 1. NONE

d 2. START “ON-SITE” GENERATION (PLEASE SPECIFY
CAPACITY BY FUEL TYPE)

) 2.1 Diesd fuel KW

O 2.2 Natural gas kW
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Q 23 Biogas

U 24Dud fud

Q
CONSERVE

Industrial process/manufacturing related measures

a
a
a

kw

kw

3. COMMUNICATE TO EMPLOYEE/OCCUPANTS TO

4. SHUT DOWN PLANT

5. COMPLETELY HALT MAJOR PRODUCTION PROCESSES

6. ALTER MAJOR PRODUCTION PROCESSES

Buildings related measures

a
a

Q
Q

7. TURN OFF OR DIM LIGHTS

8. INCREASE INDOOR TEMPERATURE (E.G., RESET
THERMOSTAT, TURN OFF COOLING EQUIPMENT)

9. REDUCE PLUG (OFFICE EQUIPMENT) LOADS

10. TURN OFF OR LIMIT USE OF ELEVATORS, ESCALATORS

11. OTHERS (PLEASE EXPLAIN)

PRL
Audit
guestion

26. If you have curtailed eectricity consumption within the past two years, please rank the
effectiveness of load curtailment measures implemented? (Use a scale from 1 through 5,
with 5 being very effective and 1 not effective)

Measure Rank
General measures:
1. START “ON-SITE” GENERATION.......oviiiiiiiie e, -
2. ASK EMPLOYEE/OCCUPANTS TO CONSERVE .............. S
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Industrial processymanufacturing related measures:
3. SHUT DOWN PLANT ..ttt e et e e e
4. COMPLETELY HALT MAJOR PRODUCTION PROCESSES.

5. ALTER MAJOR PRODUCTION PROCESSES....................

Buildings related measures:
6. TURN OF OR DIM LIGHTS......cotii i,

7. INCREASE INDOOR TEMPERATURE (E.G. RESET THERMOSTAT,TURN OFF
COOLING EQUIPMENT ..........

8. REDUCE PLUG (OFFICE EQUIPMENT) LOADS..............
9. TURN OFF ELEVATORS, ESCALATORS.............cooe.

10. OTHERS (PLEASE SPECIFY) __ i

27. Did you meet your load reduction target?

O 1 vES
O 2. Nno

L] 3. DON'T KNOW

28. How would you plan to implement these load curtailment actions?

0 1. MANUALLY (E.G. OPERATOR/OCCUPANTS TURN OFF LIGHTS, RESET
THERMOSTATS, ETC.)

Are your load curtailment actions documented in a procedures or operations
manud ?
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O 11vES
Q 12n0

U 2. SEMI-AUTOMATED (E.G. OPERATOR IMPLEMENTS CHANGES THAT ARE
PROGRAMMED INTO A BUILDING MANAGEMENT SY STEM)

U 3. FULLY-AUTOMATED (E.G. ACTIONS/ACTIVITIES ARE IMPLEMENTED VIA
DIRECT CONTROL FROM AN OUTSIDE ENTITY or ACTIONS THAT ARE PRE-
PROGRAMMED INTO EMCS AND INVOKED WITHOUT FACILITY OPERATOR
INTERVENTION)

29. What isthe largest impediment to shifting electricity usage at your facility from the hours
of 12 Noon through 6 P.M. to other hours of the day?

1. COMFORT OF BUILDING OCCUPANTS
2. LABOR CONTRACTS

3. PRODUCTION SCHEDULES

4. EMPLOYEE SAFETY

5. ELECTRICITY PROVIDER RATE DESIGN

U 0O 00D O

6. OTHER (PLEASE SPECIFY)

30. To what extent would you say that your organization evaluates energy efficient options

when undertaking major capital improvement projects? (1=NOT AT ALL EVALUATED,
5=EXTENSIVELY EVALUATED)

NOT ATALL 1 2 3 4 5 EXTENSIVELY
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31. Which of the following items of equipment has your organization purchased or upgraded
within the past 5 years with the key purpose to reduce eectricity costs? (Interviewer
checks all that apply)

1. NONE

2. DISTRIBUTED ENERGY RESOURCES (e.g., Micro-turbines)

3. MORE EFFICIENT ELECTRIC MOTORS

4. MORE EFFICIENT REFRIGERATION UNITS

5. HIGH EFFICIENCY LIGHTING AND/OR OCCUPANCY SENSORS
. HIGH EFFICIENCY PUMPS (PROCESS or HVAC)

7. HIGH EFFICIENCY CHILLER OR PACKAGED HVAC UNITS

8. VARIABLE SPEED DRIVES OR VFDs

9. ENERGY MANAGEMENT AND CONTROL SYSTEMS

10. ELECTRICAL METERS FOR SUBMETERING

U 000000 O0DO0ZDOACOC

11. OTHER (PLEASE SPECIFY)

32. Which of the following items of equipment has your firm installed or upgraded in 2001
or 2002 specificaly to assist in electricity load management? (CHECK ALL THAT
APPLY)

1. NONE GO TO Q.35
2. NBW INTERVAL METERS AT SERVICE ENTRANCE

3. NEW INTERVAL SUB-METERS AT MAJOR LOADS

U 0 0 O

4. ENERGY INFORMATION AND MANAGEMENT SYSTEMS TO MONITOR
USAGE REDUCTIONS (e.g. EPO)

U

5. AUTOMATION ENHANCEMENTS FOR IMPROVED LOAD MANAGEMENT
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U

6. AUTOMATION/CONNECTIVITY ENHANCEM ENTS FOR LOAD
AGGREGATION

7. NOTIFICATION TECNOLOGY (e.g. PAGERS)
8. DIRECT LOAD CONTROL DEVICES FOR LIGHTING SYSTEM
9. DIRECT LOAD CONTROL DEVICES FOR CYCLING OFF EQUIPMENT

10. INSTALL “ON-SITE" GENERATORS

o 0 0 0O O

11. TECHNOLOGY IMPROVEMENTS/UPGRADES THAT ALLOW EXISTING ON-
SITE GENERATORS TO PARTICIPATE IN PRL PROGRAMS (e.g., parallel

switchgear, controls)

U 12 OTHER (PLEASE SPECIFY)

33. Which of the following outside entities assisted your firm in purchasing this equipment?
(CHECK ALL THAT APPLY)

U 1. NO OUTSIDE ASSISTANCE WAS RECEIVED GOTOQ.35

O 2. NEW YORK STATE ENERGY RESEARCH AND DEVELOPMENT AUTHORITY
(NYSERDA)

U 3.ELECTRICITY PROVIDER
U 4. CURTAILMENT SERVICE PROVIDER

O 5. OTHER (PLEASE SPECIFY)

34. How important was this financial assistance to your decision to participate in either the
Emergency Demand Response Program (EDRP), the Day-Ahead Demand Response
Program (DADRP), or the Installed Capacity Special Case Resource (SCR) program in
2002? (1=NOT IMPORTANT, 5=VERY IMPORTANT)

NOT IMPORTANT 1 2 3 4 5 VERY IMPORTANT
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Part 2: Value of information

Section A: General

35. During the late winter and spring of 2002, did you attend any informational presentations
where demand reduction programs that provide payment for a reduction in electricity use

during specified times were discussed?

O 1YES

Q 2no GOTOQ. 38

36. Who sponsored these informational presentations (CHECK ALL THAT APPLY)?

d 1. NEW YORK STATE ENERGY RESEARCH AND
DEVELOPMENT AUTHORITY (NY SERDA)

Q 2. NEW YORK STATE DEPARTMENT OF PUBLIC SERVICE
Q 3. ELECTRICITY PROVIDER: (PLEASE SPECIFY)
Q 4. OTHER (PLEASE SPECIFY)

37. In generd, how useful was the information you received at these informational

presentations in helping you to understand these demand reduction programs?

1. VERY USEFUL
2. SOMEWHAT USEFUL

3. SLIGHTLY USEFUL

U 0 0 O

4. NOT AT ALL USEFUL
321

< Neenan CERTS

ConsoRTIUM FOR ELECTRIC RELIABILITY TECHNOLOGY SOLUTIONS



Chapter 3— End User Survey
2002 NY1SO PRL Evaluation

38. Did you receive NY SERDA’s 2002 brochure describing the NY1SO’s Demand
Reduction programs?

O 1 YES

1.1. HOW WELL WAS THE INFORMATION PRESENTED? (1=TOO SIMPLISTIC,
5=TOO COMPLICATED)

TOOSIMPLISITIC 1 2 3 4 5 TOO COMPLICATED
1.2. HOW USEFUL WAS IT?(1=NOT AT ALL USEFUL, 5=VERY USEFUL)
NOT AT ALL USEFUL 1 2 3 4 5 VERY USEFUL
d 2.No

U 3.DON'T KNOW

39. Did you receive NY SERDA’s 2002 Smart Metering brochure?

U 1 YES

1.1. HOW WELL WAS THE INFORMATIVE PRESENTED? (1=TOO SIMPLISTIC,
5=TOO COMPLICATED)

TOOSIMPLISITIC 1 2 3 4 5 TOO COMPLICATED
1.2. HOW USEFUL WAS IT?(1=NOT AT ALL USEFUL, 5=VERY USEFUL)
NOT AT ALL USEFUL 1 2 3 4 5 VERY USEFUL
O 2.NO

U 3. DON'T KNOW

40. Did you receive NY SERDA’s 2002 Low-cost /No-cost Demand Reduction Strategies
brochure? (CHECK ALL THAT APPLY)?
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O 1 YES

1.1. HOW WELL WAS THE INFORMATION PRESENTED? (1=TOO SIMPLISTIC,
5=TOO COMPLICATED)

TOO SIMPLISITIC 1 2 3 4 5 TOO COMPLICATED
1.2. HOW USEFUL WASIT?(1=NOT AT ALL USEFUL, 5=VERY USEFUL)

NOT AT ALL USEFUL 1 2 3 4 5 VERY USEFUL
4 2.NO

U 3. DON'T KNOW

41. Did your firm ever participate in any of the following electric utility sponsored load
management programs prior to 2001 (CHECK ALL THAT APPLY):

1. REAL-TIME PRICING PROGRAM
2. INTERRUPTIBLE OR CURTAILABLE LOAD PROGRAM

3. TIME OF USE RATE PROGRAM

U 0O 0 O

4. OTHER (PLEASE SPECIFY)

Part 3. Factorsinfluencing decision to participate

Section A: General

42. In the future, if you were only allowed to participate in either the ICAP Specia Case
Resource program or the Emergency Demand Response Program (EDRP), but not both,
what would you do?

U 1 PARTICIPATE IN EDRPONLY
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0 2 PARTICIPATE IN ICAP SCR ONLY
U 3. PARTICIPATE IN NEITHER PROGRAM

U 4. DON'T KNOW/NOT APPLICABLE

Section B: EDRP Participant

If more EDRP resources are available than are needed during a curtailment event, the NYI SO

may adopt a protocol to determine which participantsto call for each event.
43. Which of the following protocols would you prefer the NY SO use:

U 1. EVERY EDRP PARTICIPANT ISASKED TO CURTAIL THE SAME PORTION
OF THEIR SUBSCRIBED LOAD AND ISONLY PAID ON THAT AMOUNT

U 2. EDRPPARTICIPANTS SUBMIT A MINIMUM NOTICE PERIOD UPON
REGISTRATION AND LOAD REDUCTIONS OF THE AMOUNT NEEDED ARE
CALLED IN RANK ORDER BEGINNING WITH THOSE INDICATING THE
SHORTEST MINIMUM NOTICE PERIOD.

U 3. EDRP PARTICIPANTS SUBMIT A MINIMUM PRICE GUARANTEE FOR
CURTAILMENT UPON REGISTRATION AND LOAD REDUCTIONS OF THE
AMOUNT NEEDED ARE CALLED IN RANK ORDER BEGINNING WITH THOSE
INDICATING THE LOWEST MINIMUM PRICE GUARANTEE

44. 1f the protocol you just chose were adopted by the NY1SO, would you continue to
participate in the EDRP?

O 1YES
O 2.NO
U 3. DON'T KNOW
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Part 4: Factorsinfluencing decison to not participate

Section A: |CAP SCR Non-Participant

45. Areyou aware of the NY1SO’'s ICAP Specia Case Resource (SCR) program?

U 1 YES

U 2.NO GO TO PART 4SECTION B

46. Which one of the following best describes your firm’s main reason for not participating
in the ICAP SCR program this year?

1. POTENTIAL BENEFITS DON’'T JUSTIFY THE RISKS
2. PENALTY ISTOO SEVERE
. PAYMENTSARE TOO LOW

4. UNABLE TO SHIFT USAGE

o 0 0 0O O
w

5. PROGRAM CONFLICTS WITH MY RETAIL ELECTRICITY CONTRACT OR
RATE

U 6. INADEQUATE KNOWLEDGE OF ICAP SCR PROGRAM REQUIREMENTS

47. Would you participate in the ICAP SCR program if load curtailment events were limited
to atotal of 20 hours for the months of May — October?

O 1 YES

ad 2.NO
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U 3. DON'T KNOW

48. Would you participate in the ICAP SCR program if load curtailment events were not
called on more than 3 consecutive days?

U 1 YES
4 2.NO

U 3. DON'T KNOW

49. Would you participate in the ICAP SCR program if you also received an energy payment

for your load curtailment equa to the prevailing Real-time energy price?

O 1 YES
ad 2.NO

U 3. DON'T KNOW

Section B: EDRP Non-Participant

50. Areyou aware of the NY1SO’'s Emergency Demand Response Program (EDRP)?

O 1.YES

ad 2.NO GO TO PART 4SECTION C

51. Which one of the following best describes your firm’s main reason for not participating

in the Emergency Demand Response Program this year?
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1. POTENTIAL BENEFITS DON’'T JUSTIFY THE RISKS
. PAYMENTSARE TOO LOW

3. UNABLE TO SHIFT USAGE

U 0 0O O
N

4. PROGRAM CONFLICTSWITH MY RETAIL ELECTRICITY CONTRACT OR
RATE

U 5. INADEQUATE KNOWLEDGE OF EDRP REQUIREMENTS

U 6. ENVIRONMENTAL PERMITTING FOR GENERATION

Section C: DADRP Non-Participant

52. Areyou aware of the NY1SO’s Day-Ahead Demand Response Program (DADRP)?

4 1 YES

ad 2.NO GO TO PART 5

53. Which of one of the following best describes the primary reason for not participating in
the Day-Ahead Demand Response program this year?

1. POTENTIAL BENEFITS DON’'T JUSTIFY THE RISKS
2. PENALTY ISTOO SEVERE (PROGRAM DESIGN RELATED)
. PAYMENTS ARE TOO LOW (PROGRAM DESIGN RELATED)

4. UNABLE TO SHIFT USAGE (TECHNOLOGICAL BARRIERS)

o 0O 0O 0O O
w

5. PROGRAM CONFLICTSWITH MY RETAIL ELECTRICITY CONTRACT OR
RATE (ORGANIZATIONAL BARRIERS)

U 6. INADEQUATE KNOWLEDGE OF DADRP REQUIREMENTS
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DRILL DOWN INTO EACH CATEGORY FOR SPECIFIC REASON

54. Which of the following list of factors contributed directly to your decision not to sign up
for the 2002 Day-Ahead Demand Response Program (DADRP)? (INTERVIEWER
CHECKSALL THAT APPLY AND PROBES FOR MOST IMPORTANT)

Program design related:

Q
Q

o 0 0 0 0 d

1. UNCERTAINTY ABOUT CBL (CBL calculation method, or actual CBL)

2. UNCERTAIN PAYMENT LEVEL FOR REDUCTION

3. TIMING OF THE PAYMENT

4. UNCERTAINTY ABOUT WHEN BIDSWILL BE ACCEPTED

5. PENALTY FOR NON-COMPLIANCE or NON-PERFORMANCE

6. REQUIRED MINIMUM 100 KW LOAD REDUCTION

7. UNABLE TO MEET PROGRAM PROVIDER’' S BIDDING REQUIREMENTS

8. DIESEL BUGS NOT ALLOWED

Organizational barriers at facility:

Q

U 0 0 O

9. A LANDLORD/TENANT LEASE PARTICIPATION LIMITATION E.G., SUB-
METERING

10. NOT ENOUGH STAFF AVAILABLE TO ADMINISTER PROGRAM

11. BECAME AWARE OF THE PROGRAM TOO LATE

12. DIFFICULTY IN COMMUNICATING PROGRAM DETAILS TO MANAGERS

13. INTERNAL ACCOUNTING PRACTICESMADE IT TOO DIFFICULT TO
OBTAIN FUNDS FOR ENABLING TECHNOLOGIES

Technology related barriers
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0 14. COST OF METERING AND COMMUNICATIONS EQUIPMENT IS TOO HIGH,
GIVEN EXPECTED REVENUE

U 15 LATE INSTALLATION OF METERING AND/OR COMMUNICATIONS
EQUIPMENT

0 16. INABILITY TO CONTROL/MONITOR LOAD REDUCTIONS IN NEAR REAL-
TIME

U 17.1T SYSTEM CONCERNS (E.G. FIREWALLS, SECURITY)

] 18. COST FOR ADMINISTERING PROGRAM TOO HIGH FOR EXPECTED
REVENUE OR PERCEIVED RISKS

U 19. OTHER (PLEASE SPECIFY)

55. Would you participate in the Day-Ahead Demand Response Program (DADRP) if your
Customer Basdline Load (CBL) were made available to you prior to the time your bid is
due?

O 1 YES
ad 2.NO

U 3. DON'T KNOW

56. The Day-Ahead Demand Response Program (DADRP) currently requires a participant to
submit bids on adaily basis. Which of the following methods for submitting bids would
you prefer?

U 1. DAILY
O 2. WEEKLY

O 3. MONTHLY
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57. If the NY SO adopted the bidding methodology you just chose, would you participate in
the Day-Ahead Demand Response Program (DADRP)?

O 1 YES
4 2.NO

U 3. DON'T KNOW

58. Would you participate in the Day-Ahead Demand Response Program (DADRP) if instead
of being assessed a penalty for non-compliance, you were required to purchase the
deficient curtailment amount at the Real- Time market price?

U 1 YES
4 2.NO

U 3. DON'T KNOW

59. Would you participate in the Day-Ahead Demand Response Program (DADRP) if the
Emergency Demand Response Program (EDRP) were eliminated?

O 1 YES

4 2.NO

U 3. DON'T KNOW

Part 5: Barriersto Customer Participation

Section A: General
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PRL
Audit
guestion

60. Please rank the relative importance (using ascale of 1 to 5, with 5 being “decisive’, 3

being “Important” and 1 being” not afactor”) of the following factorsin your firm's

decision to participate in a demand reduction program:

Scale
Savings $ on my utility bill
Community/public interest in avoiding blackouts
Voluntary nature of performance in the EDRP program
Obtaining energy information management software and/or interval meters
Financia incentives offered by NY1SO or LSE/CSP

Other (please specify)

PRL
Audit

61. How detailed of an assessment did you undertake to evaluate the technical feasibility of

question participation in the DADRP Program? (Rate on ascale of 1 to 5)

NoDetal 1 2 3 4 5 Vey Detaled

(INTERVIEWER PROBES TO FIND OUT SPECIFICYS)

PRL 62. How detailed of an assessment did you undertake to evaluate the financial feasibility of
Audit
question participation in the DADRP Program? (Rate on a scale of 1 to 5)

No Detsil 1 2 3 4 5 Very Detailed
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(INTERVIEWER PROBES TO FIND OUT SPECIFICYS)

:deit 63. How comfortable are you with the following activities that may be necessary to
question participate in the DADRP program (rate from 1 to 5; 1 is not comfortable and 5 is very
comfortable):
Measures Rate
1. Creating a load curtailment plan to meet a specific kW
reduction target
2. Monitoring day-ahead energy prices to determine whether and if to bid
3. Determining at what priceto bid
[Interviewer probes activity areasin more detail in Q. 63 — 67 for areas with low ratings|
PRL 64. Areyou confident that if you committed to aload curtailment target you could actually
Audit
question meet that target? PROBE

1. YES

2.NO

3. DON'T KNOW

o 0O 0O O

4. NOT APPLICABLE

AF’Rst 65. Would you consider assistance from a utility representative or an aggregator to more
udai

question accurately quantify your load management capabilities?

U 1 YES
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ad 2.NO
U 3. DON'T KNOW

U 4. NOT APPLICABLE

PRL 66. Do you have staff who could monitor the day ahead electricity pricesin order to

Audit determine when and if to bid? Do you feel that you need to monitor DAM pricesin order

question
to participate? [PROBE See Answer to Part 4, Section C, Q 54-1]
U 1.YES
d 2.NO
U 3. DON'T KNOW
U 4. NOT APPLICABLE
PRL

Audit | 67. Does the prospect of having to decide when and at what level to submit bids smply
questlon

represent too cumbersome of atask to make participation worthwhile? [PROBE See

Answer to Part 4, Section C, Q 54-3

O 1 YES
4 2.NO
U 3. DON'T KNOW

U 4. NOT APPLICABLE

PRL
Audit

question 68. Would you have sufficient staff to implement aload curtailment strategy capable of

reducing load by 5-10% or 100 kW? [PROBE See Answer to Part 4, Section C, Q 54-3]

O 1 YES
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ad 2.NO

(INTERVIEWER PROBES WHY - E.G., DISPERSED FACILITIES?)

PRL 69. Do you currently have sufficient capability in your process/building automation systems
Audi . . : .
queusc:i';n to perform load reductions automatically or semi-automatically? [PROBE See Answer to
Part 1, Q 9: See Answer to Part 4, Section C, Q54-4]

O 1 VYES GOTOQ.71

d 2.NO

:L?dl-it 70. Please estimate approximate minimum cost to upgrade and automate buildings or process

question control infrastructure to implement a semi- or fully-automated load reduction strategy?

U 1. LESS THAN $10,000
U 2. $10,001 TO $50,000
O 3. $50,000 TO $100,000
U 4. $100,000 TO $500,000

U 5. GREATER THAN $500,000

(INTERVIEWER PROBES WHY - E.G., DISPERSED FACILITIES?)

PRL , . . .
Audit | 71. At present, do you have access to interval electricity consumption data for your entire

question fa:lllty

O 1. INNEARREAL-TIME GO TO Q.74
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question

PRL
Audit
question

PRL
Audit
question

2002 NY1SO PRL Evaluation

U 2. ON A DAY-AFTER BASIS,
(] 3. ON A LATER THAN DA Y-AFTER BASIS

L) 24 NOTATALL

72. Sinceyou do not have near real-time load monitoring, would you have sufficient staff to
perform any necessary monitoring tasks during load curtailment periods? [PROBE See
Answer to Part 4, Section C, Q 54-3, 54-4]

1. YES
2.NO

3. DON'T KNOW

U 0 0O O

4. NOT APPLICABLE

73. What is the price threshold at which you would bid?

1. PLEASE SPECIFY THE PRICE PER KWH: IN $/KWH
2. HOW MUCH LOAD (KW) COULD YOU CURTAIL: IN KW
3. OVER WHAT DURATION (HOURYS): IN HOURS

74. 1f your load reduction response were fully automated, would it change your threshold
price, or amount and time period that you could curtail?

O 1YES
1.1 PLEASE SPECIFY THE PRICE PER KWH: IN $/KWH
1.2 HOW MUCH LOAD (KW) COULD YOU CURTAIL: IN KW
1.3 OVER WHAT DURATION (HOURS): IN HOURS
U 2.NO
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Part B: Commercial/l nstitutional Cusomers

PRL
Audit
question

PRL
Audit
question

PRL
Audit
question

75. How often would you be willing to bid these load reduction actions without impacting
occupants, tenants, or staff in an unacceptable way at your specified bid price threshold?
[SEE ANSWER TO PART 1, Q,29-1, 294

1.1-5TIMESPERYEAR
2.6:10 TIMESPER YEAR

3.11-20 TIMESPER YEAR

U 0 0O O

4. MORE THAN 20 TIMES PER YEAR

Probe: frequency to affect comfort or productivity of occupants

76. How many consecutive days are you willing to bid load reductions at your specified bid
price threshold?

U 1. 2DAYS
U 2 3DAYS
U 3.4-5DAYS

U 4. MORETHAN5DAYS

77. Onascaeof 1-5 (eg. 5is very concerned), how concerned are you about the comfort of
occupants, tenants, or staff in your buildings? [SEE ANSWER TO PART 1, Q. 29-1]

Score
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78. Would you consider raising the indoor temperature levels by 3-4 degrees for ~4 hours

PRL
q lﬁictji'én during the summer at your facility if you received financia incentive payments from a
Demand Response program for the value of the load reduction?

O 1 YES
ad 2.NO
U 3. DON'T KNOW

U 4. NOT APPLICABLE

Probe how many degrees increase in temperature would be acceptable?

Part C: Industrial Customers only

APRdL_t 79. How often would you be willing to bid these load reduction actions (e.g., shut down any
ual

question large processes during peak period and/or shift production altogether from pesk to off-

peak) at your specified bid price threshold? [SEE ANSWER TO PART 1, Q.29-2, 29-3

1. 1- 5TIMES PER YEAR
2.6:10 TIMESPER YEAR

3.11-20 TIMES PER YEAR

U 0 0 O

4. MORE THAN 20 TIMES PER YEAR

Probe: frequency to affect comfort or productivity of occupants
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80. How many consecutive days are you willing to bid load reductions at your specified bid

PRL
Audit price threshold?
question
U 1.2DAYS
O 2 3DAYS
U 34-5DAYS
U 4 MORETHANS5DAYS
PRL 1. Onascaleof 1-5 (e.g. 5isvery concerned), how concerned are you about the comfort of
q Lf‘eus‘tjiién occupants, tenants, or staff in your buildings? [SEE ANSWER TO PART 1, Q. 29-1]
Score
Part D: General
APRdL_t 82. Hereisalist of technologies that enable load curtailments/reductions. What technologies
ual
question did you consider for participation in EDRP or DADRP and then ultimately decide not to

invest in?

d 1. INTERVAL METERS AT SERVICE ENTRANCE

d 2. INTERVAL SUB-METERS AT MAJOR LOADS

a 3. ENERGY INFORMATION SYSTEMS TO MONITOR
COMPLIANCE

a 4. AUTOMATION ENHANCEMENTS FOR IMPROVED LOAD
MANAGEMENT

a 5. AUTOMATION/CONNECTIVITY ENHANCEMENTS FOR

LOAD AGGREGATION
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a 6 NOTIFICATION TECNOLOGY (e.g. PAGERS)

a 7. DIRECT LOAD CONTROL DEVICES FOR LIGHTING SYSTEM

a 8. DIRECT LOAD CONTROL DEVICES FOR CYCLING OFF
EQUIPMENT

a 9.INSTALL “ON-SITE” GENERATORS

Q 10. TECHNOLOGY IMPROVEMENTS/UPGRADES THAT

ALLOW EXISTING ON-SITE GENERATORS TO PARTICIPATE IN PRL
PROGRAMS (e.g., parallel switchgear, controls)

a 11. OTHER (PLEASE
SPECIFY)

Probe following issues:
Results of technical feasibility studies,
Availability of capitd,
Required economic payback time,

Interest in aternative financing and cost-sharing.

APRdL_ 83. What were the major factors in your decision not to invest in these technologies (listed
udit

question above)? List Factors

AF’RdL,t 84. Here are ranges of cost for load reduction technologies
ual

question

339

< Neenan CERTS

ConsoRTIUM FOR ELECTRIC RELIABILITY TECHNOLOGY SOLUTIONS



Chapter 3— End User Survey

2002 NY1SO PRL Evaluation

Capital Cost incl.
Technology
Installation
Elec. chiller replacement (750 ton, $300-$400/ton
COP=5.4)
HVAC Nat. Gas absorption chiller (2-stage, 300 ton, | $900 — $1100/ton
COP=1.0)
Package HVAC unit (30 ton, EER = 10) $650 — $800/ton
High efficiency motors (40 HP) 1300 — 1600/unit
Motors High efficiency motors (100 HP) 19,000-20,000/unit
VFD (20-100 HP) $100-$130/HP
Switchgear for | Switchgear for parallel operation of backup | $100 — $150/kW
backup gensets (incl. Controls)
generators
_ Controls'communication and automation $300- $1000/node of
Automation
technology the control network

Given the technology cost ranges above, what is an acceptable payback period for your firm

to invest in equipment or controls to facilitate automated load curtailments?

Specify:

PRL
Audit

question

inyears

& Neenan
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PRL 86. Some of the technologies used to assist customers in implementing load curtailments
question potentially have other benefits. How valuable would these additional benefits associated
with the following technologies be to you (rate from 1 to 5; 1 islow and 5 is high):
Technology Benefit Rate
1. Interval meters with Better manage peak energy and demand charges with access
two-way to day-after access to facility interval data

communications

2. Load Control

Shed load and/or initiate onsite generation, in order to reduce
demand charges

3. Upgrade switchgear
for ongite generation

Increase load management flexibility to modify load profile
for more desirable energy procurement

4. Upgrade onsite
generation with duak
fuel capability

Fuel flexibility to mitigate fuel price volatility

5. Enhanced energy
management or control
system

Ability to schedule and/or automate load management, and
reduce labor for facility operations, increase reliability to

integration with maintenance procedures

6. Energy information

tools

Ability to view interval electricity data and aggregate data
over multiple buildings, increase understanding of loads and
enhance ability to modify load profile for lower cost energy
procurement

(PROBE: Are customers more likely to incur the investment in automation if they also believe
that they can reduce energy usage through energy efficiency/management?)

PRL
Audit
question

& Neenan

1-5 (1 is not confident; 5 is very confident)?
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Specify:

:L?dl-it 88. How confident are you that the EDRP and ICAP programs will continue in the future on

question ascale of 1-5 (1 is not confident; 5 is very confident)?

Specify:

PROBE - for those customers who perceive significant regulatory risk (1 or 2), doesit affect their
willingnessto invest or investment decisions?

Part 6: New programsto be offered

The NYISO is considering several new Demand Reduction programs for the future. Your
answers to the following questions will help the NYISO in developing these new programs to

ensure they will be attractive to end-use customers.

Section A: General

89. What is the least amount of notice time you would require to reduce a portion of your

electricity usage during the hours of 12 Noon to 6 P.M. in the summertime?

1. 15 MINUTES
2. 30 MINUTES
3. 1 HOUR

4. 2 HOURS

U 0 0O 0O O

5. 4 HOURS
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6. OTHER (PLEASE SPECIFY)

90. What isthe likelihood that you would participate in a demand reduction program that
paid you the prevailing Real-Time market price for voluntarily curtailing load at any time

you choose.

o 0O O O

1. DEFINITELY WOULD PARTICIPATE

2. PROBABLY WOULD PARTICIPATE

3. PROBABLY WOULD NOT PARTICIPATE

4. DEFINITELY WOULD NOT PARTICIPATE

91. What is the likelihood that you would participate in a demand reduction program that had
the following two features:

a)

b)

0O 0 0O O

Paid you the prevailing Real-Time electricity market price for reducing a specific
amount of your electricity usage when your indicated price threshold is
exceeded; and

Penalized you at the Real-Time price for the difference between your indicated
and actual load curtailment.

1. DEFINITELY WOULD PARTICIPATE
2. PROBABLY WOULD PARTICIPATE
3. PROBABLY WOULD NOT PARTICIPATE

4. DEFINITELY WOULD NOT PARTICIPATE
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92. What isthe likelihood that you would participate in a demand reduction program that had
the following three features:

a) Provided you an up-front payment to agree to reduce a specific
amount of electricity usage when called upon to do so during the hours of
Noon to 6 p.m. with only 30 minutes notice; and

b) Paid you the prevailing Real- Time eectricity market price for your load

curtailment when called upon to reduce load; and

C) Penalized you at the Real- Time price for the difference between
your indicated and actual load curtailment.

U 1. DEFINITELY WOULD PARTICIPATE

U 2. PROBABLY WOULD PARTICIPATE

U 3. PROBABLY WOULD NOT PARTICIPATE

U 4. DEFINITELY WOULD NOT PARTICIPATE

93. If you are dissatisfied with any of the NYISO’s Demand Reduction programs: EDRP,
DADRRP, or ICAP SCR, please explain which program it is and what could be changed to
make that program better?
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Appendix 3B

Survey Part 2: Conjoint Survey

This appendix contains the conjoint survey used in the 2002 Customer Acceptance Survey.
Sections represent groups of questions that were asked of respondents, based on participation
criteria. This survey was faxed to respondents who completed Part 1, Customer Acceptance.
Respondents returned the completed survey viafax.

2002 Electricity Demand Response Programs

Customer Survey

This summer you participated in one or more of the demand reduction programs offered by
NYISO. Load reductions undertaken this summer by program participants are helping to preserve
areliable supply of eectricity throughout the state.

NY IS0, in cooperation with your electricity provider, has asked Neenan Associates to evauate
the program and recommend improvements for next year. To accomplish these objectives, we
need your help by completing a survey. Y our opinions regarding how well the current programs
meet your needs and expectations are vital to the continuing success of deregulation in New Y ork
State. Y our responses will be kept confidential and anonymous and will only be reported in
combination with those of the many others who will participate in this evaluation.

Drawings and Prizes

There will be two drawings, one from respondents who complete Part | and one from respondents
who complete Part 1I. Complete both parts of the survey and your name will be entered in both

drawings.
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Survey - Part |

If you complete Part | of the survey, you will be entered in a drawing. The two winners
may choose between . You must complete all appropriate questions to be
eligible for the drawing.

Survey - Part |1

If you have completed Part 1 of the survey and we receive the fully completed Survey - Part 11 by
5:00 p.m. on October 18, 2002, you will aso be entered into a drawing where the winner may
choose between . You must complete al appropriate questions on both parts

of the survey to be eligible for this drawing. Since there will only be about 50 people in the
drawing, chances of winning this prizes are about 1 in 50.

Drawings will be held at noon on Tuesday, October 22, 2002 at the offices of Neenan Associates.
Winners will be notified by telephone on or before Friday, October 25, 2002 using the contact
information supplied by each respondent on the questionnaires.

Returning thisform:

When you have completed your responses, please fax this document back to the fax number on
the survey pages. Within afew days of completing the surveys, you'll receive a postcard
confirming that you have been entered in one or both of the drawings.

Thank you for participation in this survey. Good L uck!
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Instructions for Part |1

THE NEW YORK STATE ELECTRICITY MARKET CURRENTLY OFFERS A
SUITE OF DEMAND RESPONSE PROGRAMS THAT ARE AVAILABLE TO END-
USE CUSTOMERS. TO ENSURE THAT THESE PROGRAMS MEET CUSTOMERS’
NEEDS, THESE PROGRAMS MUST BE EVALUATED AND REFINED
REGULARLY. YOUR ANSWERS TO THE QUESTIONS IN THIS SECTION ARE
VERY IMPORTANT TO THIS EVALUATION PROCESS.

Each of the following 20 questions displays a set of 4 Demand Response Programs,
each containing different configurations of program features. Assume that only these
features define the programs. Select the one program from each choice set to which
you would most likely subscribe. If you would subscribe to none of the 4 programs
within the choice set, select the “None” option. Please indicate your choice by checking
the appropriate box. It is very important that you provide an answer for each of the 20
guestions.

Please return this survey within 24 hours of completing Part 1 by faxing it to the number
displayed at the top of the page. Please be sure your Survey ID is included on at
least one page so that we can enter you into the second drawing.

Survey ID:
Explanation of Terms

Payment

= The dollars per kWh you will be paid for reducing electricity usage

Penalty

= The dollars per kWh assessed on the difference between pledged and actual
reduction in electricity usage

Start Time

= Time at which you must begin reducing electricity usage
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Notice

= Number of hours in advance of the Start Time that you will be notified of your
requirement to reduce electricity usage

Duration

= Number of hours after the Start Time that you will be required to maintain the
reduction in your electricity usage

348

& Neenan CERIS

ConsoRTIUM FOR ELECTRIC RELIABILITY TECHNOLOGY SOLUTIONS



Chapter 3— End User Survey
2002 NY1SO PRL Evaluation

Which of these 4 Demand Response Programs would you choose, if any?

Choice Set 1
Program 1l Program 2 Program3 Program 4 None
Payment $0.25/kWh $0.75/kWh $0.50/kWh $0.10/kWh
Penalty 0.5 x Payment | 0.1 x Payment None 0.25 x Payment

None: | wouldn't

Start Time 1:00 PM Noon 11:00 AM 2:00 PM subscribe to any
_ of these programs
Notice 4 Hours 2 Hours Noon, Day Ahead 30 Minutes

Duration 2 Hours 1 Hour 30 Minutes 4 Hours

A
Check one ] ] - - -

choice

Which of these 4 Demand Response Programs would you choose, if any?

Choice Set 2
Program 1 Program 2 Program 3 Program 4 None
Payment $0.50/kWh $0.25/kWh $0.75/kWh $0.10/kWh
Penalty 0.25 x Payment | 0.5 x Payment None 0.1 x Payment

None: | wouldn't

Start Time 2:00 PM 11:00 AM Noon 1:00 PM subscribe to any
of these programs

Notice 2 Hours Noon, Day Ahead 4 Hours 30 Minutes

Duration 2 Hours 1 Hour 4 Hours 30 Minutes

£ttt 1
Check one ] ] ] ] -

choice
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Which of these 4 Demand Response Programs would you choose, if any?

Payment
Penalty
Start Time
Notice

Duration

Check one
choice

Choice Set 3
Program 1l Program 2 Program3 Program 4 None
$0.50/kWh $0.75/kWh $0.10/kWh $0.25/kWh
0.1 x Payment 0.5 x Payment None 0.25 x Payment
None: | wouldn't
2:00 PM 11:00 AM 1:.00 PM Noon subscribe to any
of these programs
4 Hours 30 Minutes Noon, Day Ahead 2 Hours
1 Hour 2 Hours 4 Hours 30 Minutes

Which of these 4 Demand Response Programs would you choose, if any?

Payment
Penalty
Start Time
Notice

Duration

Check one
choice

Choice Set 4
Program 1 Program 2 Program 3 Program 4 None
$0.75/kWh $0.50/kWh $0.25/kWh $0.10/kWh
0.25 x Payment | 0.5 x Payment 0.1 x Payment None
None: | wouldn't
1.00 PM Noon 11:00 AM 2:00 PM subscribe to any
of these programs
Noon, Day Ahead| 30 Minutes 2 Hours 4 Hours
1 Hour 30 Minutes 4 Hours 2 Hours

n
1]

I
1]

A
]

n
1]
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Which of these 4 Demand Response Programs would you choose, if any?

Choice Set 5
Program 1l Program 2 Program3 Program 4 None
Payment $0.75/kwWh $0.50/kWh $0.25/kWh $0.10/kWh
Penalty 0.25 x Payment | 0.5 x Payment None 0.1 x Payment
None: | wouldn't
Start Time 11:00 AM 1:00 PM 2:00 PM Noon subscribe to any
_ of these programs
Notice 4 Hours 2 Hours 30 Minutes Noon, Day Ahead
Duration 30 Minutes 4 Hours 1 Hour 2 Hours
checkone 4 - -] - -]
choice

Which of these 4 Demand Response Programs would you choose, if any?

Payment
Penalty
Start Time
Notice

Duration

Check one
choice

Choice Set 6
Program 1l Program 2 Program 3 Program 4 None
$0.10/kWh $0.50/kWh $0.25/kWh $0.75/kWh
None 0.25 x Payment | 0.1 x Payment 0.5 x Payment
None: | wouldn't
11:00 AM Noon 1:.00 PM 2:00 PM subscribe to any
of these programs
2 Hours 30 Minutes 4 Hours Noon, Day Ahead
1 Hour 4 Hours 2 Hours 30 Minutes

4
-

4
-

3
]

4
]

A
]
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Which of these 4 Demand Response Programs would you choose, if any?

Payment
Penalty
Start Time
Notice

Duration

Check one
choice

Choice Set 7
Program 1l Program 2 Program3 Program 4 None
$0.50/kWh $0.25/kWh $0.10/kWh $0.75/kWh
0.25 x Payment | 0.1 x Payment 0.5 x Payment None
None: I wouldn't
11:00 AM 2:00 PM Noon 1:.00 PM subscribe to any
of these programs
30 Minutes Noon, Day Ahead 4 Hours 2 Hours
2 Hours 4 Hours 1 Hour 30 Minutes

4
]

n
]

4
]

4
]

4
]

Which of these 4 Demand Response Programs would you choose, if any?

Payment
Penalty
Start Time
Notice

Duration

Check one
choice

Choice Set 8
Program 1l Program 2 Program 3 Program 4 None
$0.50/kWh $0.25/kWh $0.75/kWh $0.10/kWh
0.1 x Payment None 0.25 x Payment 0.5 x Payment
None: | wouldn't
1:00 PM Noon 11:00 AM 2:00 PM subscribe to any of
these programs
30 Minutes Noon, Day Ahead 4 Hours 2 Hours
1 Hour 2 Hours 4 Hours 30 Minutes

4
-

4
-

3
]

4
]

A
]
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Which of these 4 Demand Response Programs would you choose, if any?

Choice Set 9
Program 1l Program 2 Program3 Program 4 None
Payment $0.75/kWh $0.50/kWh $0.10/kwWh $0.25/kWh
Penalty 0.5 x Payment | 0.25 x Payment None 0.1 x Payment
None: | wouldn't
Start Time 11:00 AM 1:00 PM 2:00 PM Noon subscribe to any
_ of these programs
Notice 4 Hours 2 Hours 30 Minutes Noon, Day Ahead
Duration 1 Hour 4 Hours 30 Minutes 2 Hours
Check one ] ] ] ] ]
choice

Which of these 4 Demand Response Programs would you choose, if any?

Choice Set 10

choice

]

]

Program 1l Program 2 Program 3 Program 4 None
Payment $0.10/kWh $0.50/kWh $0.25/kWh $0.75/kWh
Penalty 0.5 x Payment None 0.25 x Payment | 0.1 x Payment
None: | wouldn't
Start Time 11:00 AM Noon 1:00 PM 2:00 PM subscribe to any
_ of these programs
Notice Noon, Day Ahead 2 Hours 4 Hours 30 Minutes
Duration 4 Hours 1 Hour 30 Minutes 2 Hours
Check one - -] -
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Which of these 4 Demand Response Programs would you choose, if any?

Choice Set 11

Program 1l Program 2 Program3 Program 4 None
Payment $0.75/kWh $0.25/kWh $0.10/kWh $0.50/kWh
Penalty None 0.5 x Payment | 0.25x Payment | 0.1 x Payment

None: | wouldn't

Start Time 2:00 PM Noon 1:00 PM 11:00 AM subscribe to any
of these programs

Notice Noon, Day Ahead| 30 Minutes 2 Hours 4 Hours

Duration 1 Hour 4 Hours 2 Hours 30 Minutes

S T S
Check one ] ] - - -

choice

Which of these 4 Demand Response Programs would you choose, if any?

Choice Set 12

Program 1l Program 2 Program 3 Program 4 None
Payment $0.10/kWh $0.75/kWh $0.50/kWh $0.25/kWh
Penalty 0.5x Payment | 0.1xPayment | 0.25x Payment None
None: | wouldn't

Start Time 1:00 PM 2:00 PM Noon 11:00 AM subscribe to any
of these programs

Notice 4 Hours 2 Hours Noon, Day Ahead 30 Minutes

Duration 1 Hour 4 Hours 2 Hours 30 Minutes

£t t t 1
Check one ] ] - - -

choice
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Which of these 4 Demand Response Programs would you choose, if any?

Choice Set 13

Program 1l Program 2 Program3 Program 4 None
Payment $0.25/kWh $0.10/kWh $0.75/kWh $0.50/kWh
Penalty 0.5 x Payment | 0.25 x Payment | 0.1 x Payment None
None: | wouldn't
Start Time 1:00 PM 2:00 PM Noon 11:00 AM subscribe to any
_ of these programs
Notice 30 Minutes 2 Hours Noon, Day Ahead 4 Hours
Duration 1 Hour 2 Hours 4 Hours 30 Minutes
checkone ™ | - - -
choice

Which of these 4 Demand Response Programs would you choose, if any?

choice

]

]

-

Choice Set 14
Program 1l Program 2 Program3 Program 4 None
Payment $0.50/kwWh $0.10/kWh $0.25/kWh $0.75/kWh
Penalty None 0.1 x Payment | 0.25x Payment | 0.5 x Payment
None: | wouldn't
Start Time 2:00 PM Noon 11:00 AM 1:00 PM subscribe to any
_ of these programs
Notice 4 Hours Noon, Day Ahead 2 Hours 30 Minutes
Duration 4 Hours 30 Minutes 1 Hour 2 Hours
Check one ] ]
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Which of these 4 Demand Response Programs would you choose, if any?

Choice Set 15

Program 1l Program 2 Program3 Program 4 None
Payment $0.50/kWh $0.75/kWh $0.10/kWh $0.25/kWh
Penalty 0.1 x Payment None 0.25 x Payment | 0.5 x Payment

None: | wouldn't
Start Time 1:00 PM Noon 2:00 PM 11:00 AM subscribe to any

_ of these programs
Notice Noon, Day Ahead 4 Hours 30 Minutes 2 Hours

Duration 4 Hours 2 Hours 1 Hour 30 Minutes

S T S
Check one ] ] - - -

choice

Which of these 4 Demand Response Programs would you choose, if any?

Choice Set 16

Program 1l Program 2 Program3 Program 4 None
Payment $0.10/kWh $0.50/kWh $0.75/kWh $0.25/kWh
Penalty 0.1 x Payment | 0.25 x Payment None 0.5 x Payment

None: | wouldn't
Start Time Noon 2:00 PM 11:00 AM 1:00 PM subscribe to any

_ of these programs
Notice 30 Minutes Noon, Day Ahead 2 Hours 4 Hours

Duration 30 Minutes 2 Hours 1 Hour 4 Hours

S T S
Check one ] ] - - -

choice
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Which of these 4 Demand Response Programs would you choose, if any?

Payment
Penalty
Start Time
Notice

Duration

Check one
choice

Choice Set 17

Program 1l Program 2 Program3 Program 4 None
$0.25/kWh $0.10/kWh $0.75/kWh $0.50/kWh
None 0.1 x Payment 0.25 x Payment 0.5 x Payment
None: | wouldn't
1:.00 PM 11:00 AM Noon 2:.00 PM subscribe to any of
these programs
30 Minutes 2 Hours Noon, Day Ahead 4 Hours
4 Hours 2 Hours 1 Hour 30 Minutes

4
]

n
]

4
]

4
]

4
]

Which of these 4 Demand Response Programs would you choose, if any?

Payment
Penalty
Start Time
Notice

Duration

Check one
choice

Choice Set 18

Program 1l Program 2 Program3 Program 4 None
$0.25/kWh $0.75/kWh $0.10/kWh $0.50/kWh
0.25 x Payment | 0.1 x Payment 0.5 x Payment None
None: | wouldn't
2:00 PM 11:00 AM Noon 1:.00 PM subscribe to any
of these programs
Noon, Day Ahead 30 Minutes 4 Hours 2 Hours
2 Hours 1 Hour 4 Hours 30 Minutes

4
]

n
]

4
]

4
]

4
]
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Which of these 4 Demand Response Programs would you choose, if any?

Payment
Penalty
Start Time
Notice

Duration

Check one
choice

Choice Set 19

Program 1l Program 2 Program3 Program 4 None
$0.50/kWh $0.10/kWh $0.75/kWh $0.25/kWh
0.5 x Payment None 0.25 x Payment | 0.1 x Payment
None: I wouldn't
11:00 AM Noon 1:.00 PM 2:.00 PM subscribe to any
of these programs
Noon, Day Ahead 30 Minutes 2 Hours 4 Hours
2 Hours 30 Minutes 4 Hours 1 Hour

Which of these 4 Demand Response Programs would you choose, if any?

Payment
Penalty
Start Time
Notice

Duration

Check one
choice

Choice Set 20

Program 1l Program 2 Program3 Program 4 None
$0.50/kWh $0.10/kWh $0.25/kWh $0.75/kWh
0.25 x Payment None 0.1 x Payment 0.5 x Payment
None: | wouldn't
1.00 PM 2:00 PM Noon 11:.00 AM subscribe to any
of these programs

2 Hours 30 Minutes Noon, Day Ahead 4 Hours
4 Hours 30 Minutes 2 Hours 1 Hour
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THANK YOU FOR YOUR COOPERATION IN COMPLETING THIS SURVEY!

THE FOLLOWING INFORMATION IS NECESSARY FOR YOU TO BE ENTERED INTO THE
DRAWING FOR THIS PART OF THE SURVEY. YOU MUST HAVE COMPLETED ALL
RELEVANT QUESTIONS IN THIS QUESTIONNAIRE TO BE ELIGIBLE FOR WINNING.

NAME: (FIRST) (LAST)

STREET ADDRESS:

CITY: STATE:

WORK TELEPHONE: -

WORK EMAIL:

YOUR NAME WILL BE DETACHED FROM THE QUESTIONNAIRE PRIOR TO DATA
ANALYSIS AND WILL NOT BE CONNECTED TO YOUR ANSWERS THEREAFTER.
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Chapter 4 - Customer Preferencesfor Price-Responsive Load Programs

Customer Preferences for PRL Features

Overview

One of the primary objectives of the 2002 evaluation is to better understand customers
decisions regarding participation and performance in the NY 1SO Demand Response programs.

For analysis purposes, customer decisions can be classified into four major areas:
Current Participation Decisions,
Continued or Future Participation Decisions,
Load Reduction Subscription Rates, and
Actua Event Curtailment Performance.

Current participation decisions include those made both by customers participating in one or
more of the three NY1S0O programs (EDRP, DADRP, and ICAP/SCR) and by informed non-
participants, defined as customers that have elected not to enroll in any program but who attended
informational meetings regarding the programs. In 2002, customer enrollment increased
substantialy in the EDRP and ICAP/SCR program, yet it is still critical to gain a better
understanding of what motivates the enrollment decision. Because these programs are new and
continue to evolve, we must better understand which customers would continue in the programs if
critical program features were changed. Moreover, a primary objective of the 2002 evaluation is
to characterize the drivers to participation and performance in DADRP, and identify barriers that

limit participation and performance in this program.

The amount of load reduction that participants nominate when they subscribe into a PRL
program is an important indication of their intention to curtail during an emergency event, or in
the case of DADRRP, in rea-time if their bids are accepted in the day-ahead market (DAM). Each
participant’s actual performance during emergency events must also be reviewed in order to
ascertain how well those intentions were fulfilled. For system dispatchers to view these programs
as providing reliable load management resources during times of emergency, it is critical to

identify and explain systematic differences between subscription rates and actual performance.

41
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Moreover, because participant acquisition costs are high, CSPs would like to be able to identify
factors that lead to higher performance yields.

We hypothesize that decisions about program participation and performance are
influenced by the characteristics of customers (e.g., type of business, number of production shifts,
electricity usage patterns, etc.), the particular features of PRL programs, the potentia influence of
financial assistance from NY SERDA or others in purchasing and installing enabling technologies,
the usefulness of information received about current programs, past experience with load
management programs, and conditions in the market (e.g. expectations about the level of DAM or
RTM prices). We explore how these factors interact to influence customer’ s decisions through
two levels of analysis. The first involves a “top-level” analysis using statistical tests to establish
association among factors. The second utilizes behavioral choice models to establish the relative
importance of key factors in the decision to participate process. In the “top-level” analysis, we
focus on exploratory data analysis and hypothesis tests of differences in mean values of key
measures of satisfaction, preference, or performance between sub-groups of survey respondents.
In particular, we summarize key characteristics of participantsin PRL programs and informed
non-participants, explore factors that help us to understand and explain customer participation
decisions, subscription levels and actual performance, and analyze barriers to participation in the
DADRP aswell as EDRP and ICAP/SCR programs.

Top-Level Analysis

Methods and Practices

A customer survey was administered through telephone interviews to a sample of 85
program participants and 59 informed non-participants as part of the evaluation of the 2002
NY1SO PRL programs. Respondents were asked targeted questions based on their participation
decision that included the following topics: information that characterized the customer’ s primary
business activity, facility characteristics and energy usage patterns, load curtailment strategies,
factors that influenced their decision whether or not to participate in various PRL programs,
barriers to customer participation, and their reaction to potential changes in program design or

new program offerings. Details of the survey design and administration are provided in Chapter 3.

In addition, professional engineers from CERTS conducted more extensive and
comprehensive telephone interviews (i.e., “PRL audits’) with a sub-set of 35 respondents in the

4-2
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general survey population, in order to further explore factors that customers see as obstacles to

participating in the DADRP'
Survey respondents were categorized

DADRRP participants, even if they
participated in another program

Participants in EDRP only

Participants only in EDRP and
ICAP/SCR but not DADRP

Informed non-participants (INP)

Informed non-participants were drawn from
lists of customers that attended informational

into four sub-groups for analytical purposes:

Table4-1: Survey Sample and Population

Sample Population

Total
Subscribed
Load (MW)

Total
Subscribed
Load (MW)

Sample Size,
n

Population

Sub-Group Number, N

DADRP 11 131 24 394

EDRP Only 60 69 1522 862

EDRP-ICAP 14 126 165 497

Informed Non-

participants 59

N/A 320 N/A

Total 144 326 2031 1752

workshops on PRL programs sponsored by various New Y ork State agencies during Spring 2002.

The 85 PRL program participants that responded to the survey represent a combined 326
MW of subscribed load reductions, equal to about 19% of that for the entire population of PRL

program participants (Table 4-1).

Although DADRP respondents are the
smallest group in terms of sample size
(12), survey respondents represent
about one-third of the subscribed load
in DADRP. All DADRP respondents
had subscribed load reduction levels
greater than 5 MW, with amedian
value of 12 MW (Fig. 41). In
comparison, the median value for

# Responses

25
20 OEDRP
15 SCR/ICAP
10 EDRP Only
5 A — T
u O DADRP
O T T T T
LQ"» 'Qr.l’ 0<? ,»0 fDQ 09 {,90 7(‘&
NEVESECENS
Subscription level (MW)
Base = 144, No Response =0

subscribed load reduction for EDRP
respondents was much lower (200
kW). The difference in subscribed load

Fig. 4-1: Survey Respondents Subscribed L oad
Reduction

! The Consortium of Electric Technology Reliability Solutions (CERTS) team consisted of engineers from
Lawrence Berkeley National Laboratory (LBNL) and Pacific Northwest Laboratory (PNL).

& Neenan
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reductions partially reflects the program rules for minimum participant size: DADRP was
restricted to aggregated bids of at least 1 MW, while the minimum load reduction was 100 kW in
EDRP.

Customer Characteristics

Participation and performance in PRL programs may be influenced by the attributes of
each customer, e.g., their primary business activity, facility size and operational patterns, number
of employees, and amount and timing of electricity use. To better understand the diversity of
respondents within and among each sub-group, we tabulated summary statistics for various
attributes.

Primary Business Activity

Manufacturing firms (38%) and government/institutional (31%) customers were strongly

represented among our 144 survey

25

respondents (Fig. 4-2). g 20 FIDADRP
Commercial office buildings — q% ig EDRP
often thought to represent alarge * 5 i |j Tl

potential source of demand 0 oA
responsive load — represent only &&9& & \&ﬁg O ?f( o‘é o :\rjw(f)cr)]rmed
6% of PRL participants in our

R e
& TS i
Y ) Participants|
6‘5& d;@‘i@

sample and 12% of informed non- Oo@@

participants.

Base = 143, No Response=1

Fig. 4-2: Major Business Activities of Survey
There are some important

differences in mgjor business activities among participants in PRL programs and informed non-
participants in our sample. Most notably, all DADRP respondents are manufacturing customers.
In contrast, our sample of 60 EDRP-only respondents is a more heterogeneous group: 38% are
manufacturing companies while 33% are government/institutional (primarily hospitals). The
sample of 59 informed non-participants encompasses many market segments. 32% are
government or ingtitutional customers, 22% are manufacturing firms, 12% are commercia
offices, 12% are involved in wholesale or retail trade, and 7% were multi-family apartment
owners.

4-4
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Facility Size
The survey respondents — both participants and non-participants, alike — spanned awide

range of facility sizes, with the median value ranging from 100,000 to 249,000 ft* (Fig. 4-3).
Overall, survey respondentsin

large facilities (defined as greater Facility Size of Respondents

2 .
than 500,000 ft) were more likely D informed Nom-
to be participants in a PRL Participants
program, with 79% of these

_ 20 I B i: OEDPR-ICAP
) 10 -
o B EDRP
respondents participating in at least o +L1

# Responses

one PRL program. In contrast, FIDADRP
ici K P FP S &

71% of the non-participants @ /\o@ 3 o'”@/\o‘@ Pe) 69(9
occupied facilities that were less @69@69 @69 & \@
than 500,000 ft*. Over 50% of the Square feet

. . Crege Base =127, No Response = 17
DADRRP participants had facilities
that were grester than 500,000 2. Fig. 4-3. Respondent Facility Size
Number of Employees

Most survey respondents
(77%) had less than 500 full-time Number of Employees
employees (FTE), and w© = DADRP
approximately half of these had o 25 ] EDRP
. 2 20
less than 100 FTEs (Fig. 4-4). 2 15 O EDPRACAP
Overall, non-participants tended to ¢ 101
) #0051 O Informed Non-

have dightly fewer FTEs, 0 - . . Participants

0-100 101-500 501- > 1000
compared to PRL program 1000

participants, which is consistent Enmployee count
Base = 138, No Response = 8

with the dight trend of smaller

facility sizes for non-participants, Fig. 4-4: Number of Employees of Survey Respondents
described above.

Facility Schedules

Because load curtailments often involve shifting production processes or other business
activities to off-peak hours, the ability of an electricity customer to participate in a demand

4-5
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response program may of ten depend on their business hours and whether or not they operate
multiple shifts. Survey respondents were

* asked how many shifts are operated per
* B day (Fig. 4-5). 60% of respondents

0 DADRP

25 —

reported operating three shifts per day.

All DADRP respondents operated
multiple shifts (e.g. 2 or 3 shifts),

Iﬁflmpdx compared to 70-80% for the other three

20 - EDRP Only

# Responses

15 —{ |o0EDRP/ICAP

10 —

0 : : sub-groups. In contrast, about 25% of

1 2 3

Shifts per Day informed non- participants indicated that

Base = 142, No Response = 2

they only had one shift of operationsin
Fig. 4-5: Facility Operation Profile . o
their facilities.

Electricity Costs and Usage

Survey respondents provided information on the percent of their organization’s total
monthly operating costs that were attributable to electricity costs (Fig. 4-6). Electricity costs, as a
percent of operating expenses, varied widely among the survey respondents with a median value

20
ODADRP

15 -
BEDRP

OEDPR-ICAP

# Responses
=
o
|

Oinformed Non-
Participants

0 T T T T

< 1% 1% to 3% 4% to 5% 6% to > 10%
10%

Percent of Operating Expenses for Electricity

Base = 139, No Response =5

Fig. 4-6: Electricity Cost

of 5%. For DADRP participants, electricity costs tended to represent a dightly larger percentage
of operating expenses than the other sub-groups, with a median value in the 6-10% range.

Electricity costs are an important business expense for many customers, as indicated by fact that

4-6
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about 25% of respondents reported that electricity costs represented greater than 10% of their
operating costs.

Participants in a PRL

12

program tended to have significantly .

higher summer peak demand than g 8

non-participants (Fig. 4-7). The § j

median value for non-participants ) 2]

was 750 kW, compared to 1.7 MW ¢ ' ' ' ' ' " [ SbADRP

for EDRP respondents, 5 MW for @‘9@ @f&”\§ §,«S9iy§ig§\t;§q§ ;5§°\§ R ooricAr
EDRP-ICAP respondents, and 14.5 Summer peak Demand et
MW for participantsin DADRP. '

Because DADRP required 1 MW Fig. 4-7: Summer Peak Demand

minimum load reductions, al survey respondents participating in this program were large
customers, amost al of which reported pesk demands greater than 5 MW. On the other hand,
because EDRP and ICAP-SCR required a minimum load reduction of only 100 kW, participants
summer peak demand varied over amuch wider range. Some of this variation in summer peak
demand among different programs aso reflects the distribution in primary business activity
among participants.

Among EDRP/ICAP participants, the median summer peak demand of ingtitutional
customers was 435 kW, compared to 6,550 kW for the manufacturing customers in this sub-

%0 . group. On the other hand, only a dight
B ] ————| oo difference in median summer peak demand
g zz ] Do Response values was observed among manufacturing
g a0 and ingtitutional customers in the EDRP
E 1 program (1,650 vs. 1,037 kW respectively).
g 107 l With the exception of DADRP

> DADRP  EDRP  EDPR-  Informed participants, most survey respondents (65-
Base = 143 No Response =IfAP " 75%) described their load as temperature
Fig. 4-8: Weather Sensitivity sengitive during the summer — which is

defined as a 5% change of dectricity
demand resulting from changes in temperature (Fig. 4-8). Thisis much higher than the
percentage of customers that chose to adopt the temperature-sensitive customer baseline

4-7
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methodology — perhaps indicating lack of familiarity, understanding, or comfort with the
temperature- sensitive CBL option. The temperature sensitivity of most respondents was largely
related to air conditioning loads. The fact that DADRP participants were less temperature
sengitive is alikely corollary to the prevalence of participation by manufacturing customers,
whose peak loads are typicaly much less driven by air conditioning and more by ongoing process
needs.

Survey respondents were asked what 40 =
time their peak electricity usage occurred. The . ZZ jp"m”r'lz "
majority of survey respondents reported that Q » —ﬁ kil
their peak electricity usage occurs during . jz
daytime hours, with most respondents 1: _ j:i_ﬂ L
identifying the morning hours (8 AM — noon) as 0 : : .
their peak usage period (Fig. 4-9). About 20% A S
of DADRP participants indicated that their peak Fig. 4-9: Time of Peak Usage

usage occurred during nighttime hours (10 PM —8 AM).

Understanding Customer Participation in PRL Programs

One of the primary objectives of the customer survey was to obtain insights into factors
that influence participation in PRL programs. These factors include awareness of the program,
information and knowledge of program requirements in order to determine whether it is
advantageous to participate, prior experience with load management programs, and perceived
constraints on customer’ s ability to shift or curtail electricity usage driven by business or facility

operations concerns.

100
90
80 -

Information and Awareness

70 1 O Yes No
60 1
50 1
40

A threshold issue for a

customer’ s decision to participate in

# Responses

aPRL program is ssimply whether or

30
not they are aware of the programs. 20 1 I:
Non-participants in each PRL 12 ] : :
program (e_g_’ D ADRP, EDRP, DADRP EDRP ICAP/SCR

Program Awareness

| CAP/SCR) were asked whether Base = 144
they were aware of that program.

Fig. 4-10: Program Awareness

4-8

< Neenan CERTS

ConsoRTIUM FOR ELECTRIC RELIABILITY TECHNOLOGY SOLUTIONS



Chapter 4 — Customer Preferences

2002 NY1SO PRL Evaluation
A significant number of survey respondents indicated that, in fact, they were unaware of NY1SO
program offerings, ranging from 45% for EDRP, 55% for DADRP to 77% for ICAP (Fig. 4-10).
Given this widespread lack of familiarity with the PRL programs, additional marketing and
informationa workshops are clearly needed to acquaint customers with NY1SO program
offerings.

Informational presentations on PRL programs were sponsored during spring 2002 by
various entities (e.g., NYSERDA,
80 @ Participated

NYDPS, and eectricity service 70 M1

60 -
50 1
40
30

20 1
10 4
01

DADRP

Did Not Participate|—

providers). A significant portion of
EDRP (50%) and DADRP (73%)
participants reported that they attended
these meetings (Fig. 4-11). Although

0 No Response

% of Respondents

the names for informed non-participants

EDRP EDPR- Informed

ICAP NP
Attend DR Informational Meeting

Base = 134, No Response = 10

were drawn from attendance lists from
these informational meetings, more than
30% of those surveyed reported that

they did not attend any meetings. This Fig. 4-11: Participation by DR Workshop Attendance

might be due to the survey respondent being different from the workshop attendee.

Informational and marketing brochures published and distributed by NY SERDA were
major marketing tools for generating interest in PRL programs. Three different brochures were
produced in 2002: NY 1SO Demand Response Programs, Smart Metering, and Low Cost/No Cost
Demand Reduction Strategies. Table 4-2 represents the survey respondents who indicated they
had received the NY SERDA informational brochure in question. Across the sub-groups, a
greater percent of informed non-participants (64%) reported receiving the Demand Response
Program brochures than PRL program participants (29-64% for various programs). About 30-

40% of the informed non-
Table 4-2: Respondentswho indicated receipt of NYSERDA

Informational Brochures participants reported

& Neenan

4-9

receiving the Smart
Brochure New Pgm. Olq Egm. Informed NP g
Participants | Participants Meteri ng and Low Cost/No
NYISO Demand Response
43% 48% 50% .

Programs Cost Strategies brochures
Smart Metering 24% 6% 63% compared to 7-22% of

Lo CostNo-Cost 19% 10% 59% program participants. This

trategies
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result reflects the fact that these brochures were distributed at the informational workshops, and
the informed non-participants were drawn from attendance lists from these workshops. Over
40% of new program participants reported receiving the Demand Response Program brochure.
When asked about the value of the brochure on the decision whether or not to participate in

NY SO demand response programs, the vast mgjority of participants (79%) and non-participants
(71%) indicated that they found these brochures to be useful (arank of 4 or 5 on ascale of 1-5).
Thus, overall, most recipients appear to find the brochures useful, athough broader and more
widespread dissemination would be helpful.

Knowledge and Experience

Prior participation in utility-sponsored |oad management programs — such asred time
pricing (RTP), interruptible rates, and time-of -use-rates (TOU) — provide customers with an
opportunity to develop both the organizational knowledge and the technological capacity

necessary for participation in PRL o

programs. Survey respondents were 14 T RTP

asked whether they previously 121 Interruptible
participated in any load management 3 101 Z;?:;

program. The results indicate that :,33 8

customers with prior experience in one s o N
or more utility load management 4 B N
programs are, in fact, more likely to “] g { T
participate in a PRL program compared . DADRP  EDRP  EDPRICAP Informed NP
to informed non-participants (at greater l::srepf;:;CI(Zitlgr;rlwnt Llilrlwhct))\:vl)_wll\lzrlgz:)monse 11
than 95% confidence level). The effect Fig. 4-12: Prior Load Management Program
was particularly strong among DADRP Participation

respondents; virtualy al of these customers previously participated in at least one utility load
management program, compared to 40% of non-participants and 57% of EDRP-only respondents
(Fig. 4-12).

The presence of a designated on-site energy manager that is able to coordinate and
implement load reductions may be an important enabling condition for participation in PRL
programs. Thisissueis particularly relevant for DADRP, since a combination of a high degree of
technical knowledge and organizationa authority are likely needed in order to conduct the
bidding activities required by the program. For many facilities, these activities would typically be

4-10
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the responsbility of afacility energy
manager, or some other employee with
asimilar leve of training and authority.
Consistent with this proposition,

among our sample of respondents, we
find that the PRL participants were
more likely than non-participants (80%
to 60%) to have an employee
responsible for managing or procuring

energy (Fig. 4-13). However, the

OYes

= No

O Missing

# of Responses

= -

0 T T T

DADRP EDRP _Onlé/ EDRP/ICAP SCR . Informed NP
Q: Employee responsiblé for managing or procuring energy?

Base = 133, No Response = 11

differenceis not as large as we might
expect.

Facility or Operationa Constraints

Fig. 4-13: Dedicated Energy Manager

Respondents were asked about the largest impediment to shifting load from the noon —

6:00 p.m. period to other hours of the day. Production schedules were cited as the largest

impediment by the
preponderance (over 90
75%) of theindustria 80 = Industria (N=55)
customers (Fig. 4-14). 70 Commerdial (N=22)
In contrast, concerns = 60 1 I
O 5o 0 Institution (N=44)

about occupant comfort O 20 2 Adricult N2 ol
were cited as the biggest E 30 Bl 0 Agriculture (N=2) L0
impediment by 80% of 20 - . ApL-MF (N=7) S
commercial customers, 10 - — ,ﬂ i —
85%6 of the multi-family o =LA
building owners, and &(@ C&,gy 9355& é@x &é) d& @é@ dsé
55% of the ingtitutional _ F L 8 O

dp&‘ P SN

. o S o & K

facilities. These findings Q@¢ S (é}e &;&d\
suggest that the factors & )
that customers view as

impeding load
curtailments can be

< Neenan

Fig. 4-14: Impedimentsto PRL program participatior1
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fairly well defined based on primary business activity. Recognizing this correspondence in the
design of marketing materials will help CSPs overcome customer reluctance to participate.

Load Management and Enerqy Efficiency Technology

HVAC or Process Controls

The existing energy management and process control infrastructure is a key element for
effective load reduction strategies. HVAC equipment and industrial processes can be remotely
controlled and scheduled while

operationscan be monitored Building-wide HVAC/EMCS or Process Control
and supervised to varying 70- — —
. V
degrees depending upon the < :2 § I
sophistication of the controls = 40-: O Used
. . S 30 5
and automation technologies. It = @ Not used
n P 0O No Response
is difficult to fully assessthe 1(‘)"
capabilit of the facility’s DADRP EDRP EDPR- Informed
y ty ICAP NP
controls infrastructure or its
suitability for load Fig. 4-15: Use of Control Technologiesto Respond to PRL Events

management strategies without

a site audit. Based on sdlf-reports by survey respondents, between 65 and 70% of the DADRP,
EDRP, and non-participants reported using HVAC or energy management and process controls
systems on afacility or building-wide basis (Fig. 4-15). In contrast, about 35% of the
EDRP/ICAP respondents indicated that they used building-wide HVAC or process control
technology. Based on these survey responses, it is not possible to determine whether these
control systems are capable of supporting cost-effective dispatching of load reduction strategies
that would achieve a higher level of performance compared to manua control. However, most
survey respondents performed load reductions manually which suggests that the existing control
infrastructure configuration was compatible with the load reduction strategies that participants
chose to carry out. Resolving that incompatibility may be alow cost means of increasing
participant performance.
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Fig. 4-16 shows the saturation of building-wide HVAC or process control technology by
businesstype. Based on

Saturation of Controls Systems by Business Type

customer self-reports,

. 120%
saturation ranges from

. . 100%
0% for multi-family

80% —

respondents to 100% for

60% — —

customers in wholesale
and retail trade.

Saturation [%]

40% A — — —

20% A — — —

Manufacturing is the
second lowest with 43%
i

& &
saturation, which is @sf ) @&9 & ‘fv@f & .»@?Q )
! & L

characterigtic of Oog@ pr:
established heavy
industry as opposed to

0%

Fig. 4-16: Control Technology Saturation by Business Type

new high-tech manufacturing plants, which are highly automated. Customers in government,
institutional, health, lodging facilities, commercial office buildings, and recreationd facilities
reported saturations of building-wide HVAC controls of around 75-80%.

Access to Real-Time Metering, CBL, Curtailment Performance, or Wholesale Electricity Prices

An hourly interval meter is required for PRL participation. Access to that meter in real-
time or near real-time can be helpful for PRL program response, especialy for programs like
DADRP and ICAP/SCR that impose

Saturation of Real-Time Electrical Meter by Program

Participation penalties for noncompliance. Some
100% customers reported installing web-
90% O Access . .
80% No Access based energy information systems
S ] [ No Response . . .
70% 17 (EIS) that provide information on
& 60% T ) )
[ customer basdines (CBL) prior to a
®
v zzj 1] load curtailment event. These EIS
20% 1 l provide customers that do not
10% T . .
0% I : : : aready have an integrated metering
DADRP EDRP EDRP/ICAP Informed NP

and EMCS with the option to view

Fig. 4-17: Saturation of Real -time Metering consumption data on a day-after or
near real-time bass.
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Fig. 4-17, 418, 4-19 and 4-20 show the saturation of real time or near rea-time electric
metering, CBL monitoring, curtailment event performance, and wholesale electricity price
monitoring systems among program participants. Survey respondents reported that access to
electrical meter data achieved the highest saturation levels among the four technologies categories
investigated. Accessto interval meter data was accomplished through a web-based product

offered by the CSP
or LSE or Saturation of Real-Time Access to Curtailment Event Performance Data
. 100% 3 Access ]
aval I abl e through 90% No Access ]
, 80% O No Response ||
the customer’s 70%
facility automation | 5 50%
& 40%
system entered 20 ]
meter readings 10% 1
0%
dl r&tly |nto the DADRP EDRP EDRP/ICAP Informed NP
system. The web- Fig. 4-18: Access to Real -time Performance Data

based products typically display historical and most current usage data as recorded on the meter.
CBL products are generally web-based and display CBL on an hourly basis superimposed onto
load data. Saturation of both CBL and curtailment event performance technology was in the 10%
to 30% range suggesting that the

majority of the customers performed

Saturation of Real-Time Access to CBL Data curtailments without immediate

100%

90% B Access feedback on their performance.
80% No Access
5 ;822 = HoResponse It is surprising that few of
; 0% the jointly subscribed EDRP/ICAP
30% program participants reported using
igﬂfj ] H the real time CBL and/or curtailment
0%

DADRP EDRP EDRP/ICAP Informed NP event performance tools given the

penalty clauses of the ICAP/SCR

Fig. 4-19: Accessto CBL Data program. Nevertheless, as discussed
in Chapter 5, EDRP/ICAP participants managed a high degree of performance relative to their
subscription level suggesting that they either used onsite generators that delivered a predictable
load reduction, or that they shut off industrial processes, which provided a predictable and firm
load reduction.
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Wholesale electricity prices

are provided by the NY1SO and
accessible on the NY1SO website. To
the degree that customers have
Internet servers at their facility, they
have access to day-ahead market
electricity prices. The saturation
levelsfor near rea-time accessto
electricity prices as shown in Fig. 4-
20 is probably more indicative of
customer’s general knowledge

100%
90%

Saturation of Real-Time Access To WholeSale Electric
Prices

80% T
70% T

Saturation

60% T
50% T
40% T

30% T
20% T
10% 7

0%

O Access
No Access
ONo Response

T

DADRP

EDRP

E

EDRP/ICAP

Informed NP

regarding the accessibility of
eectricity price information rather
than the actual ability to obtain the data.

Fig. 4-20: Real-Time Accessto NY1SO Electricity Prices

DADRRP participants would be expected to monitor wholesale electricity pricesin order

to determine their bid price offers. Asa consequence, their saturation level for accessto

wholesale dectricity pricesis the highest of al other program participants. The lower saturation

Saturation to Any Real-Time Sytems by Business Type
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Fig. 4-21: Real-Time Saturation by Business Type
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level for the EDRP and EDRP/ICAP participants could reflect the fact that customers do not have
adirect need for this price information as they are notified by the 1SO, LSE, or CSP when thereis

a system emergency condition that requires load curtailments.

Aggregated saturation levels of real- or near real-time technologies are shown by
business type in Fig. 4-21. Overal, for most market sectors, saturation levels are in the 70-80%
range with the exception of agriculture and multi-family apartment buildings (~50% saturation),

athough sample sizes are small.

PRL Audit Results; Barriersto Participation in DADRP

While participation in the NY 1SO’s emergency (EDRP) and capacity (ICAP/SCR)
programs increased during 2002, this enthusiasm has not trandated into increased bidding in the
day-ahead energy market. In fact, bidding activity in the DADRP was lower in summer 2002
compared to summer 2001, despite an increase in program registrations. A primary objective of
the customer research initiatives included in the 2002 PRL program evaluation was to
characterize and quantify the factors that act as barriers to participation in DADRP. This section
draws primarily on in-depth interviews that were conducted with a sub-set of 35 customers (i.e.,
PRL audit) to characterize better the various barriers to customer participation in DADRP.

Low Awareness Levels for DADRP program

Awareness levels of the DADRP program are low, even among those registered in other
NY SO programs. Table 4-3 shows DADRP awareness levels for EDRP participants and
informed non- participants. It is

notable that asmaller percentage ~ Table 4-3. DADRP Awareness Levels

- Yes No Totals

(39%) of EDRP participants are Informed NP 31 o8 =)

aware of DADRP compared to 53% 47% 100%

. .- EDRP 28 43 71

- 0/4) "

informed non- participants (53%); 39% 61% 100%

the difference is Satisticaly Totals 59 71 130
0, 0, 0,

significant at a 15% confidence 2006 2% 100%

g52: Are you aware of the NYISO DADRP Program?
a) "EDRP" also includes those in EDRP in combination
with ICAP

b) There were no responses from ICAP Only participants.

level. Apparently, customers are
being recruited to specific
programs with very little selling of
the PRL portfolio, which suggests that, at least with respect to awareness levels, the potential
“training ground” boost that EDRP participation was expected to provide to DADRP is not being
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widely exploited at present by load serving entities (LSE) marketing the program. Informational
and marketing efforts should target the program element to which the customers seem to be best
matched. However, customers should be made aware of the full range of participation
opportunities so that they can use their initial experience to gauge their capability of participating
in other programs in the future.

Primary reasons given for not participating in DADRP

Respondents that were aware of the DADRP were asked to indicate their primary reason
for not participating in the program. Inadequate compensation for perceived risks (35%) and
inability to shift or curtail usage (35%) were the primary reasons given by DADRP non-
participants overall (Totals column in Table 4-4). Inadequate knowledge of program
requirements was mentioned only half as often (17%). Surprisingly, and contrary to popular
belief, the existence of a penaty for non- performance was not cited as nearly as important — only

6% of al respondents so indicated.

Table 4-4. Primary Reasons for Non-Participation
Risks or Can't Shift Inadequate All

Payments Usage Knowledge Other Totals

Informed NP 9 19 1 2 31
29% 61% 3% 6% 100%

EDRP 13 3 10 6 32
41% 9% 31% 19% 100%

Totals 22 22 11 8 63
35% 35% 17% 13% 100%

g53: Which best describes your primary reason for not

participating in the DADRP Program?

a) "EDRP" also includes those in EDRP in combination with ICAP.

b) There were no responses from ICAP Only participants.

¢) "Penalty is too severe" was cited only 4 times. It is counted in All Other

There were some dramatic differences in the reasons offered by EDRP participants
relative to those of informed non-participants. About 58% (19 of 31) of the informed non-
participants indicated that operational and business constraints on their ability to shift load were a
primary reason for not participating in DADRP. About half that many (9 out of 31) cited
inadequate compensation levels for perceived risks as the main barrier. In contrast, EDRP
participants, for whom doubts about ability to respond to prices are presumably resolved, most
often cited inadequate compensation for perceived risks (41%), followed closely by inadequate
knowledge of DADRP program requirements (33%). Apparently, non-participants do not believe
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that they can shift usage, and therefore dismiss participation out of hand, while EDRP participants
are more concerned with the risks associated with what and how they are paid. Additional insight

into this question comes from other survey responses, as discussed below.

Customer’ s relative confidence level in performing activities necessary to participate in DADRP
program

Participation in DADRP requires both more active involvement in their electricity usage,
asit related to business activity, and knowledge of day-ahead energy markets. Participants must
decide whether or not to submit load reduction offers in the day-ahead market and determine the
bid strike price a which they are willing to curtail load. PRL audit respondents were asked to

rate their comfort level on ascale of 1 (low) to 5 (high) in performing the following activities:
Creating aload curtailment plan to meet a specific kW reduction target;
Monitoring day-ahead energy prices to determine whether to bid; and

Determining at what priceto bid.

Table 4-5: Information/Knowledge Barriers

Creating Monitoring Energy Determining Bid
Curtailment Plan Prices Prices
DADRP Other DADRP Other DADRP Other
Not Comfortable 1 6 1 12 1 17
Comfortable 9 14 9 7 9 3
Total 10 20 10 19 10 20

Respondents with a score of three or higher were characterized as being comfortable,
those with lower scores as not comfortable. Table 4-5 compares the comfort levels for each
activity for 10 DADRP participants and other respondents (19 of 20 arein EDRP or
EDRP/ICAP). Ninety percent of DADRP respondents report that they are comfortable
performing all three activities, creating a curtailment plan, monitoring energy prices, and
establishing a bidding strategy. In contrast, while 70% of hon-DADRP respondents are
comfortable preparing aload curtailment plan, only 35% are comfortable monitoring day-ahead
energy prices, and only 15% report that they are comfortable determining prices at which to bid
load curtailments.

These results suggest that EDRP/ICAP participants need additional information,
education, and training on preparing and executing bidding strategies in day-ahead energy
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markets before they will join DADRP. These findings may also indicate that currently most
customers are more comfortable participating in PRL programs where they only have to create a

curtailment plan, since putting it into action is determined by athird party (i.e., NY1SO).

Many customers report high minimum bid price thresholds to participate

PRL audit respondents were asked questions about the minimum price a which they
would submit load curtailment bids as well as the amount and duration of aload curtailment. Bid
prices ranged between $0.05 to $5.00/kWh, with mean and median values of $0.87 and about
$0.50/kWh respectively (Fig. 4-22). About 80% of the 19 respondents indicated that their
minimum bid prices was $.20/kWh or higher.

Bid Price Threshold

Mean = $0.87/kWh

Frequency
o [l N W b al (o))

$0.05 $0.07 $0.10 $0.15 $0.24 $0.25 $0.30 $0.50 $0.60 $0.65 $2.00 $4.00 $5.00

$/kWh

Base = 30 (Don't Know = 11), No response = 114

Fig. 4-22: Bid Price Thresholds.

The bid threshold results create a conundrum. The average bid price threshold of
$0.87/kWh stated by respondents is over 50% above the EDRP floor price (which in amost every
case is aso the actua payment level for EDRP curtailments). But, participantsin DADRP should
require alower premium than EDRP since curtailments are in effect announced a day in advance,
and customers control under what circumstances they can be called upon.? However, recall that
customers indicated that the major deterrent is uncertainty about the characterization of the
NYI1SO’'s DAM prices that condtitute the benefit stream from DADRP bidding. It may be that this
uncertainty is reflected in the relatively high bid price thresholds.
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Role of Enabling Technologies

DR-enabling technologies can be grouped into the following categories:

Electrical metering, monitoring, and information systems,
Control and automation systems, and
On-site generation systems.

Each technology, either directly (generation) or indirectly (viaimproved control)
facilitates load management strategies. Metering at the service entrance or end-use sub-metering
combined with an appropriate representation of metered data are the most basic services available
for effective load management strategies. Process control and energy management and control
systems alow the automation of load reduction measures from a central location in the facility.
They improve the accuracy and timing of load management at low or no labor cost. The
investment requirements of controls, automation, and generation technology vary greatly with the
size of the facility and the particular technology of interest.

Some have asserted that the presence of energy information tools and enabling
technologies is a necessary condition to elicit sustained customer participation in PRL programs.
Such contentions give rise to proposals to increase the floor on guaranteed paymert levels for
curtailments in order to pay for these technology investments. Others argue that public benefit
program funds should be directed at such investments to reduce barriers to participation.
Accordingly, the customer survey and PRL audit sought to help clarify the role of technology in
demand response program participation.

PRL audit respondents were asked a set of questions about technologies that enable load
curtailments/reductions. whether or not respondents performed or received feasibility
assessments, major factors that contributed to their decision not to invest in the technologies
under consideration, and respondents’ perception of other benefits of DR enabling technologies.
Of the 22 PRL audit respondents that answered these questions, mast reported that they had
considered and rejected 1 or 2 enabling technologies. Respondents al so reported that they
considered or were approached relatively frequently by load aggregators/vendors to install onsite
generation equipment (15) or interval meters (12), and that these overtures were mostly rejected.
The later result is understandable as an interval meter is required for participation. Asked to

2 Thisisin contrast to NY1SO DAM LBMP's being higher than their rea-time equival ents because of the
risks of committing a day ahead, and one of the reasons why DA DRP should be encouraged as it will tend
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indicate acceptable payback periods for investments in equipment or controls to facilitate load
curtailment, approximately 80% of the respondents indicated that |oad management investments
would have to pay back in three years or less for their firm to be interested. This may explain why
DG investment opportunities were eschewed.

PRL audit respondents were then asked to rate the valueon a1 to 5 scde (where 1islow
and 5 is high) of other ancillary benefits that have been identified for DR enabling technologies.
Respondents were provided with a table that included enabling technology and list of possible
ancillary benefits. Energy information tools ranked highest on average (3.5), while customers
average values ranged between 2.2 - 2.9 for other DR enabling technologies: upgrading on-site

generation for , ,

Table4-6: Indicated Value of DR Enabling Technolo

g gy
duek-fuel Technology Benefit Mean
Capabi“ty or 1. Interval meters with  |Better manage peak energy and demand charges 278
improv d switch two-way communication |with day-after access to facility interval data '
Shed load and/or initiate on-site generation, in

gear, enhanced 2. Load Control order to reduce demand charges 2.87
EMCS system, 3. Upgrade switchgear |Increase load mgmt. flexibility to modify load 261
load control. and for on-site generation profile for more desirable energy procurement '
. 4. Upgrade on-site
interval meters generation for dual-fuel |Fuel flexibility to mitigate fuel price volatility 2.23
with two-way capability

5. Enhanced energy Ability to schedule and/or automate load mgmt.,
communications management or control anq rgQuce I_abor fo_r faC|I_|ty opgratlons, increase 597

system reliability to integration with maintenance
(Table 4-6). These |V procedures
ratings suggest that . . View individual and mulitiple facility interval

6. Energy information . . .
customers do not tools electricity data, increase understanding of loads 3.47

for lower cost energy procurement

recognize and/or

have not been convinced that DR enabling technol ogies have significant “spill-over” benefits that
can help them manage their businesses better and/or reduce their energy costs.

Given the relatively high costs of various technologies that facilitate automated |oad
response compared to expected benefits, if such technologies are critical to participation, then
market intermediaries (e.g., load aggregators, controls vendors, performance contractors), perhaps
supplemented by public benefit investment funds, will be required to fully develop the demand-
response potential. However, the survey results indicate that technology aloneis not sufficient. In

to reduce that spread.
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addition to providing financia incentives to buy down the cost of enabling technologies,
administrators of public benefit funds need to develop a broad set of informational/educational
tools to help make the “business case” for DR investments to senior managers and educate
customers on ancillary benefits that can result from installation of DR enabling technology.

Expected Participation Effects of Changing DADRP Rules

Non-participating DADRP customers were also asked whether various changesin
DADRRP program design or rules (e.g., ability to submit bids to curtail loads on daily, weekly or
monthly basis, reduced penalties for non-compliance, information on actual Customer Baseline
Load (CBL) prior to submitting bid) would change their decision regarding participation. A
relatively small number of respondents (16 or 26%) indicated that they would be more likely to
participate in the DADRP if their preferred approach to submitting bids were adopted. Most
respondents were unsure

(48%) or indicated that it Would Participate in DADRP if Preferred Bidding

. . Method was Adopted
would not influence their P

Yes

choice not to participate 26%

(26%) (Fig. 4-23). Survey Don't Know
respondents unmistakably 48%

have indicated in many ways

that they are uncomfortable
with bidding into DADRP.

Itisnot yet possible to sort
out the relative influences of Fig. 4-23: Bidding M ethod Participation Decision

26%

Base = 62, No Response = 82

factors they cited, although it seems clear that a greater understanding of how customers make
productive decisions is needed in order to refine programs so that they are in accord with
electricity valuation. Moreover, someone will have to take the initiative to develop educational
materials and tools to help customers develop a sufficient understanding or market price

formation so that customers can develop and execute a bidding strategy.

Summary

We have identified the following factors that in combination contribute to the relatively

low participation rates in the DADRP program. These factors include:

low customer awareness levels;
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inadequate knowledge of DADRP program requirements;

many customers belief that operational or business constraints severely limit their ability to

shift or curtall loads;

customer perception that the potential benefits are inadequate to compensate for the perceived
risksinitia costs;

customer information and knowledge gaps related to development of effective load
curtailment and bidding strategies;

customer salf-reports of high minimum bid price thresholds (>$200/MWh);

support among some customers for more flexible bidding processes; and

customer perception that additional benefits of installing DR enabling technologies are
limited.
The results of the PRL audit surveys provide considerable insight into why customers are
willing to undertake load curtailments under seemingly more restrictive conditions (e.g., shorter
notice for both EDRP and ICAP/SCR and a potentially harsh noncompliance penalty for

ICAP/SCR) but eschew DADRP bidding under conditions that are analogous to those of
successful RTP programs.

Customer EDRP Subscription Levels and Performance

In this section, we analyze factors that may influence EDRP subscription levels and
actual event performance drawing from the customer survey results. In particular, we conduct
exploratory analysis of varying load reduction strategies, impact of facility size, level of
automation in load response, and the extent of energy efficiency investments.

For this analysis, we define a performance index, called the Subscribed Performance
Index (SP1), which isthe ratio of load reduction actually delivered during events to the load
reduction nominated by the customer when they subscribed to the program (see Chapter 5 for
more detailed discussion). Formally, SPI is defined as:

Pl = (Payg/ Pau) * 100%),

where

1 tozl
I:)avg = WaN. (CBLt - Pactual,t)
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and

N = the number of hours per curtailment event,

Pactual,: = the facility demand in hour t [MW],

CBL, = the customer baseline [MW], and

Psu» = the load curtailment capability the customers indicated upon subscription.

EDRP Performance Affected by L oad Reduction Strategies

Table 4-7 summarizes the subscribed load reduction and actual performance during
summer 2002 EDRP events for the 83 program participants that responded to our customer
survey (this group includes customers that participated either in EDRP only or in EDRP and
ICAP/SCR). The magjority (69) of these customers curtailed usage by reducing loads (without
utilizing backup or emergency generators). For this group, it isimportant to note that subscribed
and actua performance levels are influenced by the distribution of individual customer resuilts.
Most customers reduced their usage by <1 MW, while one large multi-site customer accounted
for 92 MW of load reduction (or more than 50% of the load-only subscriber pool).

The average SPI for the load reduction-only customers is 66%, which is surprisingly high
compared to the average SPI of only 16% for the 10 customers that relied on onsite generation.
Overall, among the population of EDRP participants that utilized onsite generators, SPI values
were higher than load reductiononly participants, indicating more reliable performance (see
Chapter 5 for more information). Note that several of the 10 customers did not perform during

the July 30 and August 14, 2002 events, so the sample sizeis small).

Table4-7: Subscription and Performance of Surveyed EDRP Customers

L oad Reduction N Subscribed Load Reduction [MW] Perfﬁrvrgénce -
Method Median | Min Max Total IMW]

Load-only 69 0.3| 0.024 92.0 274.0 179.5 66%

Load + onsite 4 115 0.5 30.0 32.8 18.0 55%

generation

Onsite 10 11 0.3 3.0 134 2.2 16%

Generation only

Total 83 320.2 199.7 62%

EDRP Performance vs. Size of Customers Facilities

In Fig. 4-24, we show the range in SPI values for customers of different size ranges, as
expressed by floor area. Smaller facilities, those between 15,000 ft* and 500,000 ft* had similar
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SPI values, of about 35%. Average SPI values increase dramatically to 50-65% for facilities
larger than 500,000 ft*.
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Fig. 4-24: EDRP Performance by Size of Facility Measured in Floor Area

EDRP Performance vs. Level of Automation in Load Response

As part of the survey, customers were asked whether they planned to implement load
curtailments manually, semi-automated, or fully automated, with accompanying descriptions of
these categories (survey question #28). We hypothesized that participants that implemented load
curtailment actions through a semi-automated or fully automated approach were more likely to
perform at a higher rate to meet their subscribed load reduction targets than participants that
relied on manual approaches.

In Table 4-8, the average individual SPI is defined as the mean vaue of individual SPIs
for each group (manua vs. automated load response), whereas the average overal SPI is defined
as the aggregate actua performance divided by the aggregate subscribed MW load reduction for
each group. Although the mean values for the sub-group that utilized automated |oad
management strategies are higher compared to group that relied on manual load curtailments
(59% vs. 37%), the results are not statistically significant.
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Table 4-8: Result of Hypothesis Test on Effect of Automation

Subscribed Actual Average | Average
Load N Load Performance Individual Overall
M anagement Reduction [MW] SPI SPI
[(MW] [%] [%]
Manual 60 271.9 161.7 36.9 59.5
Automated 15 46.7 370 50.2 79.2
(semi and fully)

Note: Row for automated |oad management consists of 13 semi-automated, one fully automated and one
with both semi - and fully automated |oad management. See footnote definition of fully and semi-automated
load management®. (P-value = 0.14)

EDRP Performance vs. Enerqy Efficiency Investments

As part of the survey, customers were asked to check off various types of high-efficiency
equipment in that they had purchased within the last five years to reduce electricity costs (survey
question #31). The hypothesized relationship between customer investments in energy efficiency
and EDRP performance is complex. On the one hand, customers that have undertaken significant
investments in high-efficiency equipment may have less capability to reduce their usage during
system emergencies (e.g., flatter load shape, less inefficienciesin usage). On the other hand, we
assume that customer facilities with higher energy efficiency investments have better process
control or energy management system infrastructures and a higher awareness of their
consumption patterns, which would tend to improve their performance characteristics. On
balance, we hypothesized that significant investmentsin high efficiency equipment would be
correlated with improved customer load curtailment performance. We defined “significant”
investment in energy efficient equipment as survey respondents that listed three or more
categories of high-efficiency equipment purchases (i.e., “energy efficiency upgraders’).
Customers that checked less than three categories were classified as “non-energy efficiency
upgraders.”

3 Definitions:
semi-automated: Requires the use of EMCS (energy management and control systems) to invoke demand
response measures. This could include:
a remoteresetting of one or many thermostats
b. remote turn off of equipment or processes
c. invoking ascript or macro established in the EMCS that in tum resets thermostats or turns off
equipment or processes
Typically, the facility operator would be notified by a phone call, page, email and then would go to the
EMCS to invoke above measures.
fully-automated: Measures that require NO human intervention to be invoked. This could include:
direct load control, CSP invokes load reduction, or load reduction measures are pre-programmed in an
EMCS and then invoked by an email or pager from CSP without the intervention by facility operator.
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We tested the following hypothesis:

Relative to other participants, firms that have upgraded or invested in new load shifting

technology in the past 5 years are more likely to have performed at a higher rate during 2002

EDRP event.

Average SPI values tend to increase among customers that listed additional categories of

upgrades or purchases of high efficiency equipment (Fig. 4-25), dthough we found the

results not to be statistically significant (Table 4-9).
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Fig. 4-25: EDRP Performance by Number of Energy Efficiency Investments
duringthePast 5 Years

Table4-9: Result of Hypothesis Test on Effect of Energy Efficiency Investments

& Neenan

Subscribed Actual Average | Average
Investment N Loaq Performance Individual Overall
Reduction [MW] SPI SPI
[MW] (%] (%]
Non-investors 56 149.8 68.2 46.9 455
Investors 27 170.9 131.5 315 77.0
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Relationship between EDRP Performance and Specific Load Curtailment Strategies

We also conducted exploratory analysis of the relationship between customer
performance during EDRP events and the specific |load management strategies that customers
employed based on alist of ten actions checked by survey respondents. We hypothesize that
more predictable performance can be achieved by utilizing on-site generators or by shutting off
entire industrial processes compared to other strategies that involve various buildings-related

measures (e.g., turn off or dim lights, increase indoor temperatures, reduce plug loads).

We grouped customers into three classes of performers. high, medium, and low

performing customers, defined as:

Low performer: 0% =SSP <33%
Medium performer: 33% = SPI < 66%
High performer 66% = SPI

Fig. 4-26 shows the frequencies of load management strategies used for the low, medium,
and high performers. Customers within the high and medium performer groups utilize the 10
load management tasks almost equally often. The low performers indicate a high relative
contribution of three strategies. 1) increase indoor temperature, 2) turn off or dim lights, and 3)
alter mgjor production processes. Two of these strategies (“turning off or dim lights” and
“increasing indoor temperature”), if not controlled centrally, require the active participation of
facility workers and building occupants, who need to be informed about the emergency and when
it occurs. For low performers, the frequency of communication with employee/occupants
strategy is significantly less than that of the thermostat reset or light dimming strategy. This
could be indicative of alack of notification and/or awareness of building occupants among this
group, which are linked to the effectiveness of these strategies.

The high performer group utilizes a broad range of load reduction strategies. No one
single strategy is predominant among our sample, which reflects the heterogeneity of EDRP

program participants and load reduction strategies among commercial and industrial customers.
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Other | |
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Fig. 4-26: Load M anagement Strategies Used by high, medium, and low Perfor mance Groups
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Factors Affecting Firms’ Decisions to Participate in NYISO’s Electricity Price

Responsive Load Programs and their Valuation of Program Features

Introduction

Asin the 2001 PRL program evaluation, we have collected data through a customer
survey to gain a better understanding of why some customers participate in the NY SO PRL
programs and others do not. To understand enrollment decisions, we need to study the
characteristics of participants in order to find patterns that lead to identifying good candidates for

program participation and to find out how customers val ue aternative program designs.

Through a statistical analysis of the data collected in Part | of the Customer Acceptance
Survey, this chapter explores those customer characteristics, and actions by New Y ork state
agencies, market participants, and other institutions, that affected a firm’s decision to participate
or not to participate in NYISO’'s PRL programs this past summer (2002). Thisanalysisis
concerned with the “revealed” preferences of customers regarding their decisionsto participate in
the NY1SO programs. Anaysis of “revealed” preferencesis the mainstay of much economic
analysis of consumer and firm behavior (McFadden, 2001). For the 2001 evaluation (Neenan
Associates, 2002) it was only possible to model firms' binary decisions to participate in EDRP vs.
no PRL program participation. This year, due to an expanded survey instrument design, we are
able to model more complex choices: the decision to participate in DADRP and one or both of the
PRL emergency programs (EDRP and/or ICAP/SCR), the decision to participate in EDRP or both
emergency programs, or the decision not to participate in any PRL program.

Part 11 of the Customer Acceptance Survey involved a*“conjoint” survey designed to
solicit customers' “stated” (in contrast to “revealed”) preferences for different program
characteristics or features. These are “ stated” preferences because customers are asked to make

choices amongst contingent or hypothetical options regarding new products or programs.* To

“ «Stated” preference models are an outgrowth of the “conjoint” methods developed in the 1970’s. A good
summary of the methods and applications of conjoint analysisis given by Louviere (1988). These and more
recent advancesin “stated” preference models have been used extensively in marketing and transportation
research, and more recently to examine preferences and values for public or environmental goods not
traded in organized markets. See for example, McFadden (2001), Louviere (1988), and Hanley, et al.
(1998) for discussions of the evolution of these methods. Goett, et al. (2000) in an unpublished paper also
try to value service attributes from retail energy suppliers. Other applications include studies of how
customers value electric service features by Long, et al., (1998), and Wood, et al., (2000).
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place relative vaues on program features that differ from those available in the summer of 2002,
a second discrete choice moddl was estimated using this “conjoint” survey information. These
results provide a measure of the relative contribution of features to the value of participation, and
thereby provide a means by which to assess programs different from the current ones . In addition
to assigning values to alternative program features, the results of this second model can be used to
forecast the odds of program participation due to changes in program design, a capability that has
proved useful in evaluating proposed program redesign.

Each of the modelsiis discussed separately below. The theoretical underpinnings of each
are presented along with a discussion of the estimation procedures. A summary of the data used
in each analysisis provided along with the estimated results, their interpretation, and their
implications for policy. Where appropriate, we contrast these results with those of the 2001
evaluation (Neenan Associates, 2002).

Statistical Analysis of Customers’ “Revealed Preferences”

As stated above, a magjor objective of thisanalysisisto gain a comprehensive
understanding of those factors contributing to the supply of load reduction resources available to
the New York State electricity market. This supply of resourcesis the sum of what is offered by
individua firms. An important part of this determination is related to customers decisions to
participate in these programs. These decisions are clearly affected by the particular PRL program
features, the types of customers throughout the State, market conditions, and any policy
instruments in place to promote customer participation. In what follows, we examine specifically
firms decisions to participate in both the emergency programs (EDRP and ICAP/SCR) and the
day-ahead program (DADRP). In thisway, we are able to extend last year’ s analysis, which was
limited to decisions whether or not to participate in EDRP.

Modeling the Decision to Participate in Current PRL Programs

Before specifying the empirical model of the decision to participate in the NY1SO’s PRL
programs, we must outline a conceptual model and discuss some issues in estimation. We can
apped to agenerd set of discrete choice models that are most often cast in the form of an index
function or random utility model (Greene, 1990). From a statistical standpoint, the discrete choice
model is assumed to manifest some theoretically consistent underlying behavior. In this analysis,
we are concerned with unordered choices from a set of three or more options, for example, the

4-31



Chapter 4 — Customer Preferences
2002 NY1SO PRL Evaluation

choice of which shopping centers to do holiday shopping, the choice of modes of travel (e.g. car,
train, bus, plane) to visit family over the holidays, or, asin our case, whether to participate in an
emergency PRL program, participate in both an emergency and a day-ahead PRL program or not
to participate in a program at all.

According to the underlying theory, the choice is based on the individua’s or firm’s
marginal benefit—marginal cost calculation. If the net benefits of making a particular
participation decision, net consumer utility or afirm’'s net income or uility of net income, are
positive, then it is assumed that the decision isto participate in that particular program or

combination of programs; otherwise, participation is eschewed.

The unordered multiple choice modeling problem is a challenging one because,
regardless of the consumer’s or firm’s decision, we can never actually observe the marginal
benefit, only the action consistent with that benefit. In economic terms, the marginal benefit is
embodied in the notion of a consumer’s or firm's utility, which is difficult, if not impossible to
guantifiable in any meaningful way. Therefore, it is necessary to treat the difference between the
marginal benefit and the marginal cost of the decision as an unobserved variable, the i
individual’s utility of choice j. Thus, for the i"" individual faced with J choices, suppose that the

utility of choicej isgiven by:
(1) Uij = b(lZi,- + €,
Z;; = isavector of program features and/or customer characteristics where the program feature

level include those of the programs currently available and additional values representing

aternative program designs,
b¢= vector of parameters to be estimated; and
€; = an error term.

Following Green's (1990, pp. 695-700) discussion, we will assume that if the individua (or firm)
makes choice j, then the utility of that choice U;; is the maximum among the utilities for all other
possible choices. Consequently, the statistical model representing this situation can be
represented by the probability of that choice, whichis:

(2) Prob[U; >Uy] foral otherk * j.

To make the model operational, we must choose a distribution for the disturbancese;;,

and since the multivariate probit model involves evauating multiple integrals of the normal
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digtribution, it is of limited use here. However, as McFadden (1973) has shown, if the J
disturbances are independently and identically distributed (iid) with a Weibull distribution, then,

if Y; isthe random variable indicating the choice made, we have:

(3) Prob[Y,=j]=€¥/ a; "l

which is caled a conditiona logit model.® In (3), Prab [Y; =] isthe probability of choice from
the set of dternatives considered.

In this mode!, utility can be assumed to depend of Z;, which includes characteristics of
the individuals or firms (i) and of the choices (j) as well. It can be useful to distinguish them as Z;

= [Xi;, Wi], where W, are characteristics that are common to all decisions

Thus, the model becomes:
(4) PrOb [Y| =J] — eb¢xij +a'Wi / é] eb@)(ij +a’'Wi

The termsthat do not vary across alternatives (the W;) now fall out of the probability
calculation. One way to deal with this problem is to create dummy variables for the choices and
multiply them by the common firm or individual characteristics, W. Since we are primarily

interested in identifying the important firm characteristics that affect participation in PRL
programs, we use this convention extensively in the empirical specification below.

The model for PRL program choice (no program [Q], in one or both emergency programs
[1], and in an emergency program plus the day-ahead program [2]) can be formulated for the
choiceset (j = 0,1, 2,) asfollows:

(5) Prob[Y; =j] =& [ &1 2 ezl

For these | + 1 choices, there is an indeterminacy in the model (Greene, 1990) that can be

resolved by a convenient normalization on the no-choice option [O]:
(6) Prob[Y, =j] =€ /&, forj=1,2

(7) Prob[Y,=0]=1/8;,, ¥

® This conditional logit model suffers from what is called the independence of irrelevant alternatives (11A),
in that the ratio of the probabilities of any two alternativesis alwaysindependent of the other choice
probabilities. Although thisis not an appealing restriction to place on choice behavior, it is not a particular
problem in this application because all firms are given the same 20 choice sets from which the choices are
to be made (Allison, 1999). The Il A assumption, asit is called, can only be tested if some sample members
have different choice sets (Allison, 1999, pp. 167-68), so in this case, thereis no way to test for any bias.
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It can further be shown that the estimated coefficients can be used to ca culate the log of

the odds ratios between j and the no-choice option. ® These are given by:
(8 In[Py/PRg] =b¢z,

where P; is the probability of choice | relative to choice J. We can normalize on any other
probability by recognizing that:

(9) In [Pij / P|k] = Zi (b¢' bQ)

Model Estimation

Since this multinominal logit model has a dichotomous dependent variable, the choice
model takes on avalueof O or 1 or 2, it is only possible to estimate the coefficients of the model
using weighted least squares (if there are grouped data) or maximum likelihood (ML) procedures
(Allison, 1999 and Greene, 1990). Since we have do not have grouped data, we use the ML
methods based on the Newton-Raphson algorithm. The ML method involves two steps: 1)
congtruct the likelihood function, which is the expression for the probability of the data as a
function of the model’s unknown parameters, and 2) estimate parameter values, typically through
an iterative numerical method, that maximize the value of the likelihood function. The CATMOD
procedure in SAS is an effective way to do this estimation.’

® Allison (1999) argues that it is helpful to placeit into context with the notion of odds and odds ratios as a
means to quantify the chances of an event occurring, rather than in terms of the event’ s probability. The
probability of an event occurring is bounded between zero and one. In contrast, the notion of oddsisone
used in many games of chance—the odds of an event isthe ratio of the expected number of times an event
will occur to the number of timesit is expected not to occur. The relationship between odds (O) and
probabilities (p) is: O =p/ (1 - p) = [probability of event] / [1 — probability of event],andp=0/[1+ O].

Thus, if the odds are less than 1, the probability of the event isless than 0.5. Because of this simple
relationship between odds and probability, one can always derive one from the other, and thus the
probability model above can be couched in either way. The mgjor advantage for using the odds (or the odds
ratio) in comparing the likelihood of two eventsis that neither the odds of one event nor the odds ratio
between two events occurring is bounded between zero and one. Thus, by transforming the probability to
an odds and then taking its logarithm, we can remove both the upper and lower bound on the variabl e of
interest.

Although Allison’s argument is couched in terms of a binary choice model, the same principles apply to a
multiple-choice model where the odds ratios apply to the ratios of the probabilities of any two of the
choices. In this case, it is not so easy to derive the individual probabilities from the odds themselves.

" Maximum Likelihood estimators are used widely because of their good |arge sample properties (Allison,
1999). Most econometric texts (e.g. Greene, 1990, and Maddala, 1983) discuss these properties, and under
quite general conditions, ML estimators are consistent, asymptotically efficient, and asymptotically normal.
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The Empirical Specification of the Decison Model of PRL Program Participation

The data used to specify this model empirically comes from Part | of the Customer
Acceptance Survey administered to New Y ork electricity customers by Neenan Associates as part
of the 2002 evauation of NY1SO's price responsive load programs. There were atotal of 144
usable responses to the survey, which asked customers to provide, among other things,
information about their participation in PRL programs, how they learned about the programs,
their understanding of the programs, and characteristics about their business operations that might
be related to their decision to participate in either ICAP/SCR, EDRP, or DADRPE A complete
description of the survey methodology and a summary of the descriptive data for al respondents
are provided in Chapters 2 and 3.

Of the 144 respondents, 58 (40.3%) are participants only in EDRP; another 16 (11.1%)
participate in both ICAP/SCR and EDRP (Table 4-10). A tota of 11 respondents are enrolled in
DADRRP; 4 of them are dso in EDRP, while the remaining 7 are also in both ICAP/SCR and
EDRP. The remaining 59 (41%) of survey respondents are in none of the three PRL programs
(Table 4-10). They represent the population of customers that were contacted about PRL
participation in 2002, but chose not to participate in any program.

As stated above, we define three categories of respondents for the purposes of our
analysis. We designated non-participants as one group (59 respondents or 41% of the total). A
second group includes those customers enrolled in at least one of the two emergency programs
(EDRP or ICAP/SCR), or both (74 respondents or 51% of the total). The fina group includes
those respondents in DADRP (11 respondents or about 8% of the tota); these individuals are
treated separately to identify specific, distinguishing characteristics that affect participation in
DADRP. However, it must be acknowledged that all respondentsin DADRP are also in EDRP or
EDRP and ICAP/SCR. Thus, our moddl in a senseis trying to identify factors that explain
participation in only emergency programs vs. joint participation in day-ahead and emergency
programs.

In specifying the empirical model, we classified factors affecting participation into
several generd categories: a) those that represent the customer’ s load profile, b) those that

characterize the nature of the firm’s production processes, ¢) those that reflect past experience

8 The survey isincluded as an appendix of the report.
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with load management programs, and d) those that measure the usefulness of the information they
received about the program prior to their decision to join. This categorization resulted from
preliminary analysis of the data. There are a number of questionsin the survey that are related to
each of these categories, and a number of models were estimated using a subset of variables to
comprise each of these categories. Some of the several variables within each category were
understandably correlated with one another. In these cases, it was impossible to statistically
isolate the separate contributions of each of these variables on the program participation decision.
For this reason, the final model specification included only one or two variables in each of the
five categories.

All the variables in the model relate to firm characteristics, and are zero-one categorical
variables, asfollows:

Access = 1, if the firm answered “yes’ to one or more of the survey questions asking if it
had ready access to real-time load information, CBL levd, etc., = 0, otherwise.

Attend_show =1, if the firm attended one of the 2002 PRL program informational
meetings sponsored by the PSC, NY SERDA, etc., = 0, otherwise.

Gen = 1, if the firm had on-site generation to meet PRL |oad response commitments, = 0,
otherwise.

Lse pgms =1, if the firm has had previous experience with an LSE’s load management
program.
Manufact = 1, if the firm is a manufacturing firm, = O, otherwise.

Nyserda =1, if the firm is participating in aNY SERDA PON, = 0, otherwise.

Peak_12 4 =1if thefirm hasits peak eectricity demand between noon and 4:00 pm, =
0, otherwise.

The Empirical Results

The results of the estimated multinominal logit model arein Table 4-11. The overall
performance of this model is very good, as seen in the left-hand section of Table 4-11 labeled
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“Global Analysis of Variance” ? where al but two of the variables, gen and peak_12 4, are
globaly significant at least at the 10% level. The very high p-vaue (0.9885) for the likelihood
ratio test also suggests a very good fit overall.

The estimated coefficients of the model are reported in the right-hand section of Table 4-
11. Each variable has two coefficients associated with it. The first reflects the effect of that
variable on the log-odds ratio of participating in DADRP & Emergency Programsvs. No
Program, and the second reflects the effect of that variable on the log-odds ratio of participating
in Only an Emergency vs. No Program. The effect on the log-odds ratio of participating in the
third program combination (DADRP & Emergency Programs vs. Only an Emergency Program) is
then calculated according to equation (9) above. From Table 4-11 we can see that 11 out of the 16
coefficients are significant at least at the 0.05 level. Many variables have a significant effect on
the log-odds ratio comparing the probabilities of one program combination, but not another, for

example gen and attend_show.

To facilitate interpreting the results, we convert the log-odds ratios to odds ratios. We do
thisin Table 4-12, and some of the results are striking. If the odds ratio is greater than unity, the
probability of being in the first program for the comparison listed in a particular column of Table
4-12 is greater than the probability of being in the second program choice listed in the particular
column of the table.

There are severa important highlights from Table 4-12 that should be underscored. They
include:

If afirm has ready access to real-time load information, etc., it is nearly 12 times (11.87)
more likely to be in DADRP and an emergency program than in no program at al (Table
4-12, column a), and 6.05 times more likely to be in both DADRP and at least one
emergency program than in just one or more emergency program (Table 4-12, column €).

Based on the model results, it is clear that the informational meetings helped firms make
appropriate decisions about participating in the NY1SO PRL programs. For example, if

% In the section of Table 4-2 labeled Global Analysis of Variance, the chi-square statistics are actually Wald
statistics, except for the last line (Allison, 1999). Each Wald statistic tests the null hypothesis that the
explanatory variable has no effect on the outcome (participation) variable. For these tests, alow p-value
suggests that the variable has a significant effect on the outcome variable. Thelikelihood ratio test on the
last line of this section of output in Table 4-2 is equivalent to the deviance statistic and is equal to twicethe
positive difference between the log-likelihood for the fitted model and the saturated model.
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firms attended an informational meeting in 2002, they are less likely to be in an
emergency program than in no program (odds ratio of 0.16 from column c, Table 4-12).
However, if they are EDRP participants, they are more than three times more likely to be
in both DADRP and an emergency program than just in an emergency program (odds
ratio of 3.32 from column e, Table 4-12). Together, these imply that attending a briefing
had a stronger influence on customers inclined to participate in an emergency program
that to participate in DADRP.

If afirm has on-site generation to meet PRL |oad response obligations in an emergency
program, it was over three times more likely to be in EDRP and/or ICAP/SCR than in no
program at al (odds ratio of 3.07 from column c, Table 4-12).

Since afirm cannot use on-site generation for DADRP, we gain some added confidence
in the modd results because the model predicts that firms with on-site generation are
much less likely to be in both DADRP and an emergency program than in either “just an
emergency program” (odds ratio of 0.30 from column e, Table 4-12).*°

Firms with prior experience in an LSE’ s load management program are 1.7 times more
likely to participate in an emergency program than in no program. (column ¢, Table 4-
12).

However, firms with prior experience in load management programs are over 9 times
more likely to be in at least one of the two emergency programs and DADRP (odds ratio
of 9.06, column a, Table 4-12), and they are 5.32 (column e, Table 4-12) more likely to
bein at least one emergency program and DADRP than in just an emergency program.

Manufacturing firms are 5.58 (column ¢, Table 4-12) times more likely to be in an
emergency program than in no program, and if they are PRL participants, they are 14.76
(column e, Table 4-12) times more likely to be in both emergency programs and DADRP
than in just an emergency program.

The modd predicts that manufacturing firms are over 80 times more likely to bein at
least one emergency program and DADRP than in no program (odds ratio of 82.31,
column g, Table 4-12). While thisis an important result, this very high odds ratio

probably has as more to do with the particular nature of sample respondents than the

191t isalso not surprising that this coefficient is statistically insignificant.
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nature of all manufacturing firms. That is, the types of manufacturing firms finding little
possible value in these PRL programs may have not been sufficiently interested in
learning more about the programs, as a result decided not to attend a briefing, and
therefore were not included in the informed non-participant sample frame. They may aso
have just not completed the survey questionnaire.

As one would expect, participantsin aNY SERDA PON were much more likely (odds
ratio of 66.36, column c, Table 4-12) to participate in an emergency program than no
program at al, and they were also more likely (odds ratio of 33.19, column a, Table 4-12)
to participate in both DADRP and an emergency program. Accordingly, the model also
predicts that firmsin aNY SERDA PON are less likely to bein both DADRP and an
emergency program than in just an emergency program (odds ratio of 0.50, column g,
Table 4-12).

Firms with peak loads during the afternoon hours (hoon to 4:00 pm.) are 2.36 (column c,
Table 4-12) times more likely to be in an emergency program than in no program, and
3.04 (column g, Table 4-12) times more likely to be in an emergency program and
DADRP.

Modeling Customers’ “Stated” Preferences for PRL Program Features

The moddling of the “stated” preferences of customers for PRL program features can aso
be accomplished within a random utility formulation. This analysis was facilitated in Part 11 of the
Customer Acceptance Survey by having respondents make several choices from among four PRL
programs, with each choice indicating different values for five program features, and a“no
program” aternative.'! Survey respondents were asked to indicate their preference on each of

twenty such choice sets.

The Choice Model

As above, we model this choice situation as though the " customer is faced with J

choices, and the utility of the choicej is given by:

1 A copy of the survey instrument is provided in the appendix to Chapter 2. The features used in the
choice sets represent the major PRL program characteristics. The rangein values used in creating the
choice sets reflect those ascertained by the research team as feasible, given NY SO’ s operating procedures
and market rules.
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(10) Uij = quij + e|j.
where
U;; = the utility of customer i making choice ;

Z;; = isavector of program features and/or customer characteristics where the program feature
level include those of the programs currently available and additional values representing
aternative program designs;

b¢= vector of parameters to be estimated; and
€; = an error term.

If the customer chooses program j, then it is assumed that Uj is the maximum of the utilities
for dl the J alternatives. The statistical mode is driven by the probability that choice j is made:
(ll) Prob [Uij > Uik] foral k? J
This indicates the probability that the utility of choicej for individud i is greater than the utility

of any other choicek.

To make this model operational, we again must make an assumption about the
distribution of disturbances, e;;. Following McFadden (1973) and Greene (1990), we let Y; be a

random variable for the choice made. It can be shown that if (and only if) the disturbances are
independent and identically distributed according to a Weibull distribution, then

(12 Fley) =exp(€”),

and we can express the probability of choicej by individual i (Prob [Y; =j]) as.
(13)  Prob[Y: =j] = exp [b@;] / {&; [exp b@&;]},

which is caled the conditiond logit modd.

In this conditiona logit model, utility (as expressed through the choice made) is assumed
to depend on both characteristics of the choices considered and the firm’'s characteristics. It is
helpful, therefore, to distinguish between the two sets of factors. Z; = [X; + W], where the
former, X;, are the variables that characterize program features, and the latter, W;, are firm
characteristics. The model now can be written more explicitly as.

(14)  Prob[Y; =j] = exp [beX; +atW] / {§; [exp (b¢X; + a¢W))]}
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In this formulation, the alternative choices that are explicit to the firm making the
decision fal out, because while afirm makes 20 decisions as part of the survey exercise, and
those choices reflect differencesin program features, its firm characteristics do not vary from
choice to choice, and they do not vary even across the several data observations that must be
constructed for each choice set. Thiswill lead to singularities in the data matrix if estimation is
attempted in this form. Therefore, if these factors are to be in the model, the model must be
modified. An effective modification isto create a set of dummy variables for the choices and

multiply each by the common W; set of firm characteristics (Greene, 1990).12

This modeling strategy was used extensively in the revealed preference model above.
However, there are two reasons why it is used only to a very limited extent in this “stated” choice
application. First, in contrast to the revealed choice analysis which focuses primarily on decisions
to participate in existing programs, the primary focus of this “stated” choice anaysisisto
understand how program features affect participation. Second, due to the greater complexity of
the choices available and the smaller number of respondents completing part |1 of the survey, the
only firm characteristic modeled was whether or not the firm is a current EDRP participant. This
isasimilar specification to last year's analysis (Neenan Associates, 2002), thus, facilitating
comparisons with last year’s results.

The resulting modél, as in the case of the model above, is estimated by the method of
maximum likelihood, in this case estimating the model in SAS using PROC PHREG.

The Empirical Specification

The key to understanding the empirical specification of the conditiona logit model isto
discuss explicitly what isin (b¢X; + a ¢W;). In contrast to other applications, each of the

programs in the choice sets are characterized exclusively by five separate program features, each

12 Because all firms are given the same 20 choice sets from which the choices are to be made this
application conditional logit model also suffers from what is called the independence of irrelevant
alternatives (11A), in that the ratio of the probabilities of any two alternativesis always independent of the
remaining probabilities (Allison, 1999). The Il A assumption, asit is called, can only betested if some
sample members have different choice sets Allison, 1999, pp. 167-68), so in this case too, there is no way
to test for any bias.
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of which can assume one of four separate values. These features include (the units areiin (), and

the specific values used to construct the individual choicesarein { }):13

1. Payment level (%kWh) { 0.10, 0.25, 0.50, 0.75}, what participants are paid for
curtailments;

2. Pendlty (multiples of payment) { 0, 0.1, 0.25, 0.50 }, the amount participants pay if they
fail to comply when called on to do so;

3. Start Time { 11am, 12noon, 1pm, 2pm }, when the curtailment begins,

4. Notice ( prior to curtailment) { 30 min., 2 hrs, 4 hrs, noon day-ahead }, the length of time
prior to the event that customers are notified that they will have to curtail; and

5. Event Duration { 1hr, 2hrs, 4hrs, 30 min }, how long the curtailment event lasts.

Each of these values for the program features was assigned a dummy variable [0,1] for
incluson in the model. Since it is necessary to eliminate one of the dummy variables from each of
the features so that the data matrix is non-singular, we eliminated the variable associated with the
valuesin bold above. In thisway, the empirical results are normalized on the base program,
which consists of a payment of $500/MWHh, no pendlty, a 1:.00 pm start time, a 2-hour notice and
4-hour event duration. For convenience of interpretation, the base program was chosen to
resemble the current EDRP configuration.

For the two reasons outlined above, the only firm characteristic included in the empirical
estimation is a dummy variable indicating if the firm is a participant in EDRP. To capture this
firm effect, the other variables for program features were multiplied by this one firm-level

dummy variable to create the necessary interaction variables.**
The specification of the linear function (b¢X; + a¢W;) can now be given as:
(15)  { &k=124 b PAY + &34 b PENy + 8124 D3k STic + 834 ba NTi¢

+ ék:1’2’4 b5k DURk } + { ék:1,2’4 a1k PAYk (EDRP-DUM)

13 The values of these program payments are somewhat different from those used in the 2001 evaluation. In
2001, the alternative payment levelswereset at { 0, 1, 1.5, 2} (see Neenan Associates, 2002). Also the 30-
minute notice in 2002 replaced the 15-minute notice in the 2001 evaluation, and the 30-minute duration in
2002 replaced the 8-hour duration of ayear ago.

14 By specifying the model in this way, we also obtain anatural test of the hypothesis that the effects of the
various characteristics on program choice are not different for EDRP participants and non-participants.
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+ 84234 ax PEN, (EDRP-DUM) + 8124 ax ST« (EDRP-DUM)
+ 84134 ax NTy (EDRP-DUM) + & 1,4 a5 DUR, (EDRP-DUM) }
+ g (NO-CHOICE) + g(NO-CHOICE) (EDRP-DUM).

The last two terms in the specification assign a value to the “no-program” choice option that was

included in each of the 20 choice sets given to customers.

The Valuesfor PRL Program Features

To begin the discussion and as seen in Table 4-13, 69 survey respondents answered the
conjoint survey (Part 11 of the Customer Acceptance Survey). Of that number, 34 are participants
in only EDRP; 9 participate in both ICAP/SCR and EDRP. There are aso 8 respondentsin
DADRP; and of these, 2 are dso in EDRP and the remaining 6 are aso in both ICAP/SCR and
EDRP (Table 4-13). Finally, 18 of the respondents are non-participants.

In responding to the 20 choice sets, the non-participants preferred no program over
participation an average of 7.5 times out of the 20 choice sets they evaluated. The range of
responses was from 0 *“no-program” choices to 20 “no-program” choices (Table 4-13). In
contrast, the participants only in EDRP selected the *no-program” choice an average of only 6.5
times, and the maximum number of “no-program” choices was 20. The participants in both
ICAP/SCR and EDRP selected the “no-program” choice an average of 11.7 times, and the
maximum number of “no-program” choices was 17.

Although differences in these summary responses between participants and non-
participants are not as dramatic as they were last year,15 we still estimated the model for the two
groups to seeif they value the program features differently. 1BAsis seen below, the s milarity in
responses across groups leads to smaller differences in the values for program features between

the subgroups of respondents than was seen last year (Neenan Associates, 2002).

151t is difficult to know why thisis so, but part of the explanation is perhaps because this was the first year
that some of the respondents participated in any PRL program. The first-year participants may find slightly
less value in the programs (even though they are enrolled) than firms that have been enrolled since 2001.
Thus, they may value particular program characteristics somewhere in between non-participants and
participantsin the program for a second year.

18 There were not sufficient DADRP participants to treat them as a separate group in the analysis.
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The results of the estimated conditional logit model are in Table 4-14. Again the overall
performance of this model is very good. The joint tests of all the coefficients being equal to zero
are rgjected soundly, as shown in the bottom right box of Table 4-14. Regarding the specific
parameter estimates, the coefficients on payment and penalty for non-participants are statistically
significant as well. However, many of the interaction terms for the program participants are not
statistically significant, except for some of the interaction variables for notice and duration.

Thus, despite the good overal performance of the model, there is less evidence than in
the 2001 evaluation (Neenan Associates, 2002) that participants and non- participants va ue these
program features differently. However, even though many coefficients are not significant, they
are left in the model. This was done for two reasons. First, by doing so, we do obtain avalue for
the individua feature value, which isin most of those cases very small. Second, and perhaps
equally important, by leaving them in the model, we do not run the risk of introducing bias into
the other coefficient estimates if these variables happen to be correlated with the ones that might
be dropped.

In interpreting these results, we can think of the “base” program (which can be viewed as
EDRP) asyielding an average utility of zero. This normalization is convenient because in
estimating a model in which dummy variables are used to indicate different levels of program
features, it is necessary to eliminate one set of program features. Further, since utility measures
are dways relative, the results and relative comparisons for programs differently configured are
independent of this reference point, and it made sense to make this “base” case mimic EDRP.
Thus, if the coefficient on the particular value of afeature is positive, then, ceterisparibus, itis
preferred to the “base” program feature since it is above the reference level of zero. If the
coefficient is negative, then the reverseistrue. In Fig. 4-27 through 4-36, the relative feature
values are graphed for the two sub-groups of respondents. For purposes of comparison, the
figures also contain the values from the 2001 evauation (Neenan Associates, 2002). Again, in all
cases, these program feature values are relative to the “base” features: a $500/MW payment, a

zero penalty, a 1:00 pm start time, a 2-hour notice, and a 4-hour event duration.

In Fig. 4-27 through 4-36, severa striking relationships are revealed by comparing the value

of features across the two sub-groups and across years:*’

17 Some care must be taken when interpreting the results because some of program feature values are
different between the two survey years.
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For 2002, the relative utility of the smallest payment rate is just dightly lower for PRL
participants than for the non-participants. The utilities for the highest payment rate are
about the same for both groups (Fig. 4-27 and 4-28). Clearly, the level of payment is very
important for both groups in deciding whether or not to participate in the PRL programs,
but differences between them are small.

In sharp contrast, the 2001 results suggested that the relative utility of the smallest
payment rate was substantially lower for EDRP participants, but higher for the largest
payment rate (Fig. 4-27 and 4-28).

Aswas the case in 2001, the dis-utility of the penalty is more pronounced for 2002 PRL
participants than for non-participants (Fig. 4-29 and 4-30).

Compared with last year, the dis-utilities of the penalty fal less rapidly as the penalty
rises for both groups of 2002 respondents (Fig. 4-29 and 4-30). This result is explained in
part by the fact that the 2002 survey reflected smaller penalty rates. These rates were
changed for the 2002 survey because from last year’ s survey some respondents appeared
to have some difficulty in understanding the penalty. However, given this year's results,

it appears that this was not the case.

For 2002 respondents, non-participants place a higher value on start times either earlier or
later than 1:00 pm (Fig. 4-31 and 4-32). Participants, on the other hand, seem to prefer
later start times, suggesting that participants see a reduction in outage costs of load
curtailment if the events begin later in the afternoon.

Thereisagenerd preference for alonger notice period by 2002 respondents currently
participating in a PRL program (Fig. 4-33 and 4-34). They clearly placed negative vaues
on notice periods of less than an hour. There was substantial consistency in this regard
relative to last year, but this year the 30-minute notice carried a smaller negative value
this year than the 15-minute notice did in last year’s survey. In contrast to last year,
however, PRL participants responding to this year’' s survey placed a high value on the
day-ahead notice. It may be EDRP participants have come to value greater notice since
under this year’s provisions, EDRP and ICAP/SCR were called coincidently, and
ICAP/SCR provides a 24-hour notice of the intent to curtail, followed by a two-hour
advance announcement of the actual event.
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In contrast to last year, where non-participants placed an increasing value on length of
notice, there was no significant difference between the value of the base notice and any

other notice time for this year’ s non-participant respondents (Fig. 4-33 and 4-34).

Aswith 2001, there is a genera preference for longer durations by PRL participants.
(Fig. 4-35 and 4-36). Both sub-groups assigned the highest levels of dis-utility to the 30-

minute duration.

In both years, non-participants seemed to prefer either very short or very long durations;
they assigned the highest dis-utilities to the 2-hour duration in both years (Fig. 4-35 and
4-36).

Preferences for Some Re-Designed Programs

We can now use the results from the conditional logit model to examine customers
preferences for programs with different features. As seen in Table 4-15, the total utility of the
“base’ (EDRP) program for current PRL program participants (normalized to “zero”) is higher
than the “no program” option, ceterisparibus. The “no program” option reduces utility by 0.57
(the row for “total utility” and column for “no program” in Table 4-15), which is interpreted as
follows: if the decision were to be made between the “no program” and the “base” program, there
are odds of 1.78 to 1 that these customers would sign up (the customer utility value in Table 4-15
for the row “odds of program vs. no program” and “base program” column).

As the value for utility and the odds ratio for Program Options P1-P5 in Table 4-15
indicate, customers would prefer a program with a higher payment (Program Option P1) but
eschew a program with shorter notice and duration (Program Option P2). It is noteworthy that in
spite of the dis-utility associated with a modest pendlty, it can be compensated for by alonger
notice and higher payment rate, as illustrated by Program Option P5. For this option, the odds of
participating in this program relative to no program are 1.33 to one. This particular option was
constructed to mirror the current DADRP (day-ahead notice, penalty = 0.1). In contrast to last
years results where achieving an odds of participation ratio of 1:1 required only a $250/MW
strike price, this year's respondents would require a $750/MW dtrike price. One way to interpret
this result is that current PRL participants are unlikely to find DADRP attractive unless they can
be guaranteed to be scheduled a significant number of times at a strike price of $750/MW). This
is congistent with the strike prices respondents indicated they would require to bid in DADRP,
which averaged $.87/kWh (see Chapter 4).
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From Table 4-16, it is not surprising that the utility of the “no program” option (0.06) for
non-PRL participantsis higher than it isfor the “base” program (0.0). They have aready turned
down an opportunity to participate in a PRL program, and it is extremely encouraging that the
results of this “stated” preference model are consistent with the “revealed” preferences of these
customers. If this were not the case, one might well question whether their responses to the choice
sets could be used to predict future behavior.

For this sub-group of customers, it requires very high levels of beneficial feature to
achieve aprogram design that is preferred to the “base”, as well as to find programs preferred to
the “no program” option. This also is not a surprising result. Since non-participants could not find
enough value in EDRP to participate currently, they would need a higher payment or alater start
time in order to generate even odds or better than even odds of participation (e.g. Options P1 and
P3in Table 4-16).
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Table 4-10: Summary Data on Customer Acceptance

Survey Part |
Number % of
ltem of Customers Total
Non-Participants 59 41.0
EDRP & SCR 16 111
DADRP & EDRP 4 2.8
DADRP, EDRP & SCR 7 49
EDRP Only 58 40.3
Total 144
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Table 4-11: Multinomial Model Results from Revealed Choice Analysis, 2002
Globa Anadysis of Variance Parameter Estimates
Function Standard
Parameter DF Chi-Sguare Pr> ChiSq Number Estimate Error Chi-Square  Pr> ChiSq
Intercept 2 16.8 0.0002 1 -7.6939 1.9433 15.68 <.0001
2 -1.048 0.5397 3.77 0.0521
manufact 2 17 0.0002 1 4.4105 1.2119 13.24 0.0003
2 1.7184 0.5552 9.58 0.002
N gen 2 395 0.1389 1 -0.098 1.3929 0 0.9439
IS 2 1.1202 0.6175 3.29 0.0696
© peak_12 4 2 359 0.1659 1 1.1118 0.8692 1.64 0.2009
2 0.8594 0.4745 3.28 0.0701
nyserda 2 15.21 0.0005 1 3.5022 1.3207 7.03 0.008
2 4.1951 1.0915 14.77 0.0001
access 2 4.48 0.1064 1 24744 1.244 3.96 0.0467
2 0.6735 0.5056 177 0.1828
Ise pgms 2 6.09 0.0476 1 2.2035 0.894 6.08 0.0137
2 0.5324 0.526 1.02 0.3115
attend_show 2 14.23 0.0008 1 -0.6311 0.9218 0.47 0.4936
2 -1.8319 0.5025 13.29 0.0003
§ Likelihood Ratio 120  87.59 0.9885
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Table 4-12: Summary of Revealed Choice Analysis, 2002

DADRP & Emergency Emergency Only vs. No DADRP & Emergency vs.

vs. No Program Program Emergency Only
Odds Chi-Square  Odds Chi-Square Odds Chi-Square
Parameter Ratio Vaue Ratio Vaue Ratio Vaue
(3 (b) (c) (d) (e ()
Intercept 0.00 ** 15.68 0.35 ** 3.77 0.00  ** 12.32
access 11.87 3.96 1.96 1.77 6.05 2.33
attend_show 0.53 0.47 0.16 ** 1329 3.32 2.04
gen 0.91 0.00 3.07 * 3.29 0.30 0.89
Ise pgms 9.06 ** 6.08 1.70 1.02 5.32 *k 4.30
manufact 8231 ** 1324 5,58 ** 9.58 1476  ** 5.56
nyserda 3319 ** 7.03 66.36 **  14.77 0.50 0.74
peak 12 4 3.04 1.64 236 * 3.28 1.29 0.10

Note: the odds ratios are the ratios of the probability of participating in the first program or set
of programs vs. the second program or set of programs listed in the column headings.

Note: Recall that isthe oddsratio is greater than unity, the probability of beingin

the first program listed a particular column of this table is greater than the probability

of being in the second column listed.

Note: The* and ** indicate the coefficients are statistically significant at |east

at the 10% and 5% level, respectively.
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Table 4-13: Summary Data on Customer Acceptance Survey Part 1|

Number of "No Program" Choices

Number Standard

[tem of Customers Average  Deviation  Minimum  Maximum
Non-Participants 18 7.5 8.0 0.0 20.0
EDRP & SCR 9 11.7 4.1 5.0 17.0
DADRP & EDRP 2 85 12.0 0.0 17.0
DADRP, EDRP & SCR 6 6.0 33 1.0 110
EDRP Only 34 6.5 6.0 0.0 20.0
Total 69

uolreneAns Tdd OSIAN ¢00¢

SaduB B eld BWOISND —1 Ja1deu:)



[~

URTIH\]

s

Table 4-14: Conditional Logit Model Results for the " Stated" Choice PRL Program Characteristics

Increment Added to Coefficients for
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For EDRP Non-Participants EDRP Participants”
Parameter  Standard Chi- PR > Odds Variable Parameter  Standard Chi- PR > Odds Combined
Variable Estimate Error Square Chisa Ratio Estimate Error Square Chisg Ratio Parameter#

PAY_1 -0.94 0.26 12.97 0.00 0.39 EDRP-DUM X pay_1 -0.07 0.30 0.05 0.82 0.93 -1.01
PAY_2 -0.63 0.26 6.00 0.01 0.53 EDRP-DUM X pay 2 0.02 0.30 0.01 0.94 1.02 -0.61
PAY_3 BASE EDRP-DUM X pay_3 BASE
PAY_4 0.81 0.19 18.90 0.00 2.25 EDRP-DUM X pay_4 -0.23 0.22 1.10 0.29 0.80 0.58
PEN_1 BASE EDRP-DUM X pen_1 BASE
PEN_2 -1.04 0.20 28.09 0.00 0.36 EDRP-DUM X pen_2* -0.42 0.24 313 0.08 0.66 -1.45
PEN_3 -1.47 0.22 4471 0.00 0.23 EDRP-DUM X pen_3 0.06 0.25 0.06 0.81 1.06 -141
PEN_4 -1.67 0.24 48.54 0.00 0.19 EDRP-DUM X pen_4* -0.34 0.29 142 0.23 0.71 -2.01
ST_1* 0.20 0.24 0.71 0.40 1.22 EDRP-DUM X & 1* -0.13 0.28 0.23 0.63 0.87 0.07
ST _2* 0.29 0.23 1.56 021 1.34 EDRP-DUM X st_2* -0.26 0.28 0.90 0.34 0.77 0.03
ST 3 BASE EDRP-DUM X st_3 BASE
ST 4 0.06 0.25 0.06 0.81 1.06 EDRP-DUM X & 4 021 0.29 0.52 0.47 1.23 0.26
NT_ 1 0.02 0.22 0.01 0.93 1.02 EDRP-DUM X nt_1 -0.29 0.27 111 0.29 0.75 -0.27
NT_2 BASE EDRP-DUM X nt_2 BASE
NT_3* -0.05 0.23 0.05 0.82 0.95 EDRP-DUM X nt_3* 0.19 0.28 0.46 0.50 1.20 0.13
NT 4 0.03 0.22 0.02 0.89 1.03 EDRP-DUM X nt_4* 0.55 0.25 473 0.03 1.74 0.58
DUR_1* -0.14 0.22 0.42 0.52 0.87 EDRP-DUM X dur_1 -0.72 0.25 8.12 0.00 0.49 -0.86
DUR 2 -0.45 0.25 3.34 0.07 0.64 EDRP-DUM X dur_2* -0.36 0.28 1.62 0.20 0.70 -0.81
DUR 3 BASE EDRP-DUM X dur_3 BASE
DUR_4* -0.03 0.22 0.01 0.90 0.97 EDRP-DUM X dur_4* -1.01 0.26 14.94 0.00 0.37 -1.03
NO CHOICE 0.06 0.27 0.04 084 1.06 EDRP-DUM X no choice -0.63 0.30 4.26 0.04 0.53 -0.57

Testing Global Null Hypothesis: BETA=0

Chi PR>

Test Square Chisg

Likelihood Ratio 1001 <.0001

Score 886 <.0001

Wald 654 <.0001

*To find the effects for EDRP participants relative to the non-participants, one added these coefficients to the ones for nonparticipants.
*Note: Although some coefficients for both groups were "not significant” they were retained for the graphic presentation, and they had little
effect on the simulation exercises. Thisisacommon practiceif it is believed that eliminating a variable will bias the other coefficients.
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Table 4-15: Program Preferences for Current PRL Program Participants
Base Program No Program Program Option P1 Program Option P2 Program Option P3 Program Option P4 Program Option P5
Higher Payment Shorter Notice/Duration | Non-Compliance Penalty L ower Payment Pseudo-DADRP
Feature  Customer | Feature Customer Feature  Customer Feature Customer Feature  Customer Feature  Customer Feature  Customer

Program Features Vaue Utility Vadue  Utility Vaue Utility Vaue Utility Value Utility Value Utility Value Utility
Payment $500/MWh 0.00 - $750/MWh 0.58 $500/MWh  0.00 $500/MWh 0.0C $2500MWh  -0.61 $750/MWh 0.58
Penalty None 0.00 - None 0.00 None 0.00 0.1 -1.45 None 0.00 0.1 -1.45
Start Time 1300 Hrs 0.00 - 1300 Hrs 0.00 1300 Hrs 0.00 1300 Hrs 0.00 1300 Hrs 0.00 1300 Hrs 0.00
Notice 2Hrs 0.00 - 2 Hrs 0.00 30 Min -0.27 2Hrs 0.0C 2 Hrs 0.00 Noon, DA 0.58
Event Duration 4 Hrs 0.00 - 4 Hrs 0.00 30 Min -1.03 4Hrs 0.0C 4 Hrs 0.00 4 Hrs 0.00
Total Utility 0 -0.57 0.58 -1.30 -1.45 -0.61 -0.29

Odds:Program 0.56 1.79 0.27 0.23 0.55 0.75

vs Base
Odds:Program 1.78 318 0.48 0.42 0.97 1.33
vs No Program
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Table 4-16: Program Preferences for Current Non-PRL Program Participants

Base Program No Program Program Option P1 Program Option P2 Program Option P3 Program Option P4
L ater Start Non-Compliance Penalty Higher Payment Pseudo-DADRP
Feature  Customer Feature  Customer Feature  Customer Feature  Customer Feature  Customer Feature  Customer
Program Features Vaue Utility Vaue Utility Vaue Utility Vaue Utility Vaue Utility Value Utility
Payment $500/MWh 0.00 - $500/MWh 0.00 $500/MWh 0.00 $750/MWh 0.81 $500/MWh 0.00
Penalty None 0.00 - None 0.00 0.1 -1.04 None 0.0C 01 -1.04
Start Time 1300 Hrs 0.00 - 1400 Hrs 0.06 1300 Hre 0.00 1300 Hrs 0.0C 1400 Hrs 0.06
Notice 2 Hrs 0.00 - 2 Hrs 0.00 2 Hrs 0.00 2 Hrs 0.00 Noon, DA 0.03
Event Duration 4 Hrs 0.00 - 4 Hrs 0.00 4 Hrs 0.00 4 Hrs 0.00 4 Hrs 0.00
Total Utility 0.00 0.06 0.06 -1.04 0.81 -0.95
Odds of Program 1.06 1.06 0.36 2.25 0.39
vs Base

Oddsof Program 0.95 1.00 0.34 2.13 0.37

vsNo Program
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Fig. 4-28: Relative Utility Levels of Payment Levels
for Non-PRL Participants
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Fig. 4-29: Relative Utility Levels of Penalty Rates
for PRL Participants
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Fig. 4-30: Relative Utility Levels of Penalty Rates
for PRL Non-Participants
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for PRL Participants
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Fig. 4-32. Relative Utility Levels of Start Times
for PRL Non-Participants
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Fig. 4-33: Relative Utility Levels of Notice Periods
for PRL Participants
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Fig. 4-34: Relative Utility Levels of Notice Periods
for PRL Non-Participants
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Fig. 4-35: Relative Utility Levels of Event Durations
for PRL Participants
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2002 NY1SO PRL Evaluation

Chapter 5 - Implicit Price Elasticities of Demand for Electricity and
Perfor mance Results

Overview

A comprehensive evauation of NYI1SO's PRL programs would be inadeguate without
characterizing how well customers performed during PRL events. To accomplish this, we
developed and estimated three alternative measures of performance for EDRP.! All the measures
utilize customer’s measured |oad reduction — the difference between their metered usage and
CBL during event hours — as the basis for comparison.” The implicit price elasticity measures that
load change relative to the prices the customer faces, evoking the usua interpretation of price
elagticity. Thismetric is useful for extrapolating the performance to situations where the
inducements to shift are different than what the current programs offer. This year’sresults are
compared to those of last year to provide insight into how performance is changing as the
Emergency Demand Response Program (EDRP) grows and matures.

Two additiona performance indices, the Subscribed Performance Index (SPI) and the
Peak Performance Index (PP1), are developed to provide a metric for comparing customer
performance relative to what they said they could do when they subscribed, and relative to their
peak usage level, respectively. These metrics allow comparisons of the curtailment yield between
customers and among aggregations of customers. Yield isimportant to system operators that need
to estimate the impact of dispatching PRL resources and to program marketers that, facing
customer acquisition costs, desire to estimate the profitability of recruiting different customer
segments and types.

The Chapter is organized as follows. First, we describe the three measures devel oped to
measure curtailment performance. Then, we discuss the implicit demand elaticities, which are
provided on an event, customer, and zonal basis. To help NY SERDA measure its contribution to
the PRL program, the elasticities values of customers that received PON funding are compared to

! Dueto low bidding activity and the lack of sufficient participant-specific usage data, the measures
discusses were not applied to DADRP.

2 The CBL represents the customer’ s deemed usage, what it would have consumed during event hours if the
event had not been called. The CBL isthe average usage during the event hour in the five highest of the
previous (to the event day) ten days, excluding any event days.
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those of the other EDRP participants. The discussion of performance then turns to the results of
the SPI and PPI analyses.

Methods

Implicit Demand Elasticities

The neoclassicd theory of the firm is based on the assumption that firms alocate factors
of production in such away as to achieve the profit maximizing output for the firm, given a
prevailing set of input and output prices. Implicit in this theory is also the assumption that, for a
given set of input prices, factors are alocated by firmsin such away as to produce the

appropriate profit maximizing level of output at minimum cost (Ferguson, 1969).

It can be further established that the demand curve for any input or factor of production in
the short run is the value of the marginal product (VMP) schedule for that factor. Each value on
the VMP schedul e represents the margina product of the input (the additional output that can be
produced with an additional unit of an input, all ese constant) multiplied by the price of the
output. This places adollar value on the additiona output produced by the extra unit of input.
Thus, the VMP schedule indicates the value to the firm of marginal additions to or subtractions

from any given input level.

To summarize, by using an input up to the point that its value in production (e.g., the
value of the marginal product) is equal to the price of the input, the firm’s profit is maximized.
Because of the law of diminishing marginal productivity, if the firm uses fewer than the profit
maximizing level of input units, some profit is forgone because the value of the additional output
from using the additional unit of input is above the cost of the input. On the other hand, if inputs
in excess of the profit-maximizing level are used, the value of the additiona output forthcoming
from the last unit of the input is below the price of the factor, and profit fals. Profit would be
higher by not using this last unit of input. Knowing the demand curve for the firm’s inputs
provides the means for ascertaining the optimal level of input use. The demand curve adso
provides the means for ascertaining how input levels would change from any given level asinput
prices change. These fundamentals provide the basis for measuring how customers respond to
changes in electricity prices, and a means for measuring relative price responsiveness.

Simple representations of two separate demand curves (VMPg) for electricity are shown
in Fig. 5-1. Assume that one of these curves characterizes the demand for electricity as viewed by
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afirm participating in NY1SO’s DADRP. This curve is labeled VMPgpapre, and it represents the
amounts of electricity that will be demanded at various pricesin real time as long as the price the
firmis charged (or is paid to curtail load) is known a day in advance. The other demand curve
(labeled VM Pegepre) is assumed to be the demand curve for eectricity by the same firmin real
time, for prices that are not known until real time. This second demand curve reflects the situation
of afirm participating in EDRP. In both cases, asthe price of electricity rises, the demand for
electricity will fall.®

The significant difference in the two curvesis that the one corresponding to the demand
in real time under EDRP is steeper than the one for the day-ahead market. The reason for the
differenceisthat if afirm is participating in DADRRP, it has 24 hours to make necessary
adjustments to minimize the effect of areduction in electricity usage. In the case of EDRP, the
customer isinformed only two or so hours before it must reduce eectricity usage; the firm has
less time to make adjustments that can minimize the effect on the firm’'s production, and
generdly isless capable of atering its economic activity. Unfortunately, insufficient data are
available on DADRP participant usage to estimate the underlying demand curve, so we are not

able to compare the performance differences implied in the Figure.

In the customer representation of eectricity demand depicted in Fig. 5-1, we assume that
the firm plans to consume electricity at the level represented by the CBL and at its current rate of
Pg. Thisrate could be aflat $/kWh charge, it could involve demand and energy charges, or it
could be comprised of peak and off-peak TOU-type pricing. But, what level would it operate at if
an EDRP event were called and it were offered $500/MWH to reduce load?

Given the profit maximizing argument introduced above, if the firm is going to
participate in a PRL program and provide load reduction (represented in Fig. 5-1 asthe changein
usage from CBL to Lg) the firm would respond along the steeper curve VM Pe|epge . This load
reduction would only be forthcoming at a payment level of Pg, which, asillustrated in Fig. 51, is
substantialy higher than P,. What causes these differences in how customers respond to prices,
and how can price respons veness be measured?

In more precise economic terms, the elasticity of factor demand is defined formally as the

percentage change in demand for a factor when the price of the factor is changed by one percent.

3 Inthisanalysis, we assume that customers face a predetermined price schedule or rate and that, on
occasion, that rate is supplemented with DADRP or EDRP curtailment prices that are several times higher.
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In practical terms, the elasticity of demand is calculated as the percentage change in demand for a
factor divided by the percentage change in the price of that factor. This elasticity, as with all
demand elasticities, is expected to be negative — for as the price of the factor increases, demand
for that factor will decrease.

These elaticities of demand can be calculated from program participant data during
EDRP program events. Although they are consistent with the performance data, we refer to them
asarc or implicit elagticities because they are calculated as the simple agebraic differencesin
usage that are put in percentage terms by dividing by the beginning CBLs and basdline rates. The
estimates are not based on a systematic econometric modeling of repetitive behavior due to price
differences for programs in which customers have participated for some extended period of time.
Because implicit elasticities are calculated from only afew observations, and because the
formulation does not take into account other factors that influence price responsiveness, they are
generally regarded as representing only local behavior. In other words, they reflect changes that
are associated with price changes very close to those upon which they were calculated. Inthis
case, it means that the elasticities are likely to be accurate for EDRP prices that are close to $500.
But, for prices that vary substantialy from that level, for example a price of $100/MWh or
$1,000/MWh, they may either over- or under-estimate the quantity change. Despite these
cautions, the empirica estimates reported below are consistent with more formal analyses
conducted esewhere, and on this basis, the results are very encouraging.®

To estimate this easticity from EDRP performance data, we define the following terms:

CBL = the customer baseline load (the level of load the participant would otherwise
consume under its standard tariff rate or its supply contract);

Pg = the participant’s standard or contract rate;

Pe = the payment rate received by the participant for load curtailment in EDRP,
Po = the payment rate received by the participant for a DADRP bid; and

Lr = the load served during the load reduction EDRP event.

CBL - Lk = the load reduction provided in response to EDRP or DADRP payment.

* In the discussion that follows, elasticity and factor elasticity are used interchangeably.
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The firm's eladticities of demand for electricity under EDRP, corresponding to the factor demand
illustrated in Figure 5-1, is now defined as:

(1) Eeorm ={[(Lr—CBL)/CBL], [(Pe—Ps)/Ps]}

The data required to estimate this elasticity for each participant are the measured load
during the event, the event CBL, and the EDRP curtailment payment level, al of which are
available from the NY1SO program database. In addition, we need to specify the rate each
customer would otherwise have paid for load consumed during the event, which we refer to as the
background rate. Because most EDRP participants are served under adefault provider (regulated
L SE) tariff, we used utility tariff rates to develop an average cost of electricity value for customer
types that reflected the size differences characteristic of these rates. Because in many cases the
average rate is very senstive to the underlying load shape, due to demand ratchets and other non-
linearities in the rate schedule, the elasticities are likely underestimated.

Performance Metrics: SPl and PPl

An dternative characterization of participants performance focuses on their actua load
reductions delivered during emergency events compared to their subscribed load reduction and
non-coincident peak demand, absent any adjustment for relative prices. For thisanaysis, we
define two performance indices, called the Subscribed Performance Index (SPI) and Peak
Performance Index (PP1), that can be used to characterize and compare program participants
actual response and technical potential to respond to 1SO system emergency events.’

The Subscribed Performance Index (SP1) is the ratio of load reduction delivered versus
load reduction subscribed. It can be interpreted as a measure that expresses how well a customer
or aportfolio of customers performed compared to their pledges, how reliable is their pledge to
curtail. This measureisof interest to 1SO operators as away to gauge the reliability of this
dispatchable resource based solely its subscription pledge, before actual performance is observed.

® See for example, Herriges, et al., 1993; Caves and Christensen, 1980 and Long, et al., 2000; Braithwait,
2000; and Patrick, 1990).

® Technical potential in this discussion refers to the physical aspect of a participant’s ability to curtail load,
regardless of the economics of doing so.
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We define the Subscribed Performance Index (SP1) in two ways to provide alternative
perspectives on the reliability of EDRP resources. One index applies to individual customers, and

the other to a portfolio of customers.

The customer-specific subscribed performance index, SPI .

(2) SPle= (Eayg/ Ean)  100%,

where

N
o

(3 Eng =8 (OBL: - Enua)
N =
and
N = the number of hours per curtailment event,
Eacua,« = the facility eectric energy in hour t [MWh],
CBL, = the customer basgline in hour t [MWHh], and
Esup = the subscribed load curtailment as provided for each participating customer by NYISO. It is
nominated in electric capacity units (MW) delivered for each hour of the curtailment period.

Thus, the resulting quantity is an energy measure expressed in MWh.

The subscribed performance index for aportfolio of customers, SPI ..

(4) SPl, = (&/ E) "100%,

where
y b 0
®) Es=a ¢a (CBL, - E,)~,
i=1 et=1 4]
g
(6) Es = Nxa (Esub,i)’
i=1
and

E4 = the total electric energy curtailment delivered by al customersin a program,
Es = the total electric energy curtailment subscribed by al customersin a program,
CBL; = the customer baseline of customer i in hour t [MWHh],

E: =theéectric energy of customer i in hour t [MWHh],

M = thetota number of customersin a program,

N = the number of hours per curtailment event, and
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Es,; = the subscribed load curtailment of customer i [MWh].

The SPI is analogous in some sense to the capacity factor assigned to generation, which
represents its electric output relative to its design potential. However, unlike generation units that
can be expected to perform close to their nameplate rating, customer estimates of their ability to
curtail under program circumstances are likely to be somewhat speculative, especially for new
participants.

The second performance measure is the Peak Performance Index (PPl), defined as the
customer-specific ratio of their average delivered load reduction divided by their non-coincident
peak demand. We formally define PPl as:

(7) PPI = Pavg/ Ppeaka

where
1d

(8) I:)avg =—a (CBLt - I?’:\Ctual,t)
N =

and

N = the number of hours per curtailment event,
Pacwa,: = the facility load in hour t [MW],
CBL; = the customer basdline in hour t [MW], and

Preak = the non-coincident facility peak demand [MW].

The PPI is a useful measure for characterizing the relative technical potential of a
customer or a group of customers because its upper value of 1.0 equatesto avirtualy full shut
down. The non-coincident peak represents the customer’s highest usage level. Thus, in any event,
it can never curtail more than that amount and the PPI is bound from above by avaue of 1.0. The
SPI is not so constrained. For example, a customer with a PPl of 1.0 indicates that it shed 100%
of itsfacility peak demand during the curtailment period. The PPl can be utilized for identifying
barriers and/or additiona resource potentials. Market segments with low PPI (e.g., 5%) imply
that these customers currently have few load curtailment opportunities and could potentially be
targeted for additional technical assistance, education/information, or deployment of more
advanced enabling technologies, etc. PPl values, combined with customer size, aso provide

insights into relative load curtailment potential of acquiring different types of customers.

Because the performance data as provided by the NY1SO were expressed in hourly MWh

terms, we substituted the power units in the PPl definition above with hourly energy units.
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Furthermore, Py Was determined using the maximum hourly CBL load as a proxy for the non-
coincident facility peak demand, because customer load profiles were not available.”

I mplicit Demand Elasticities Results

Using the algebraic form of equation (1), implicit demand e asticities can be calculated
for participants using the NY SO EDRP program data that include the CBL, the load reduction,
and the price paid for curtailments® We estimated elasticities for those EDRP participants that
indicated that they intend to respond to curtailment calls by reducing their usage; we excluded
firms whose registration indicated that they intended to use on site generation to achieve a
curtailment. With the limited data available, it was not possible to disentangle the separate
influences underlying curtailments from those participants offering both to reduce usage and to
operate on-site generation. For this reason, our analysisis limited to only a subset (906) of the
total 1,711 participants in EDRP (Table 1-18, Chapter 1).

To calculate the implicit elasticities for individual |oad-curtailing EDRP participants,
background electricity rates were derived from published rate schedules.” To protect the
confidentiality of customers, we do not report elagticities for individual PRL participants. Instead,
we provide the range in firm-level elasticities as well as the average elasticities across firms by
pricing zone.

Calculated Implicit Demand Elasticities for Electricity

The average estimated implicit factor demand elasticities for 906 EDRP participants that
curtailed load, by NY1SO pricing zone, are given in Table 5-1, along with the load, CBL and load
reduction data that went into their calculations. The curtailment data are for EDRP events called

’ Given that system events occurred on two hot summer days (July 30 and August 14), using CBL asa
proxy for non-coincident facility peak demand is reasonably accurate for weather-dependent building loads,
and somewhat more questionable for businesses whase |oads are | ess weather-dependent (e.g.,
manufacturing, industrial facilities).

8 In this analysis, we assumed participants were paid the full amount that the NY 1SO paid out. In many
cases, participants likely received less than this amount as a result of sharing arrangements with their

L SE/CSP broker. There was no way to ascertain what these arrangements might have been. But, lowering
the price they receive would lower their response, and consequently the elasticity estimates we calculate
here would be too high.

® Background rates were derived for each L SE and were assigned to all PRL participants located in that
L SE’ sterritory. Such rates were derived assuming a 500 kW demand and 60% load factor usage profile for
a summer month.
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on July 30 and August 14, which included the hours of 1:00 to 6:00 p.m. on both days.*® The
elagticity estimates are based on the minimum price guarantee of $500/MW for the EDRP

program for the summer of 2002.**

The average zonal easticitiesin Table 5-1 and the zonal elasticity ranges and standard
deviations in Table 5-2 are based on the percentage reductions in load that are calculated as the
difference between the customer’ s total load over dl hours of dl event days and itstotal CBL
over al event hours of al event days. This strategy assumes that for event days that are
reasonably close together, customers would respond in asimilar fashion. This seemed an

appropriate assumption after examining the data.

During the EDRP event hours, the EDRP participants included in this analysis consumed
atotal of 5,941 MWH of eectricity, and their corresponding combined CBL was 8,978 MWH
(Table 5-1). Thus, the total load relief for these customers was 3,037 MWH over the two event
days. This amounts to a 33.8% reduction in the average typical usage, as measured by the
difference between the participant’s hourly CBL and its actual event usage, in response to the
EDRP curtailment call. Thisistwo percentage points higher than the value calculated for
participants in the 2001 events (Neenan Associates 2002). By zone, these reductions ranged from
alow of about 9.6% in zone G to a high of 58% in zone A.

Relative to the customers base electricity rates, the average calculated price elasticities
of demand by customersin the various NY SO pricing zones ranged from alow of - 0.02 in zone
G, to ahigh (in absolute value) of - 0.16 in zone H (Table 5-1).** This range begins at a dightly
higher level than for the analysisin 2001, and the top end is dightly higher as well. However, the
overdl averageis, -0.03 (Table 5-1), considerably lower than the—0.09 average from 2001 (see
Neenan Associates 2002, Table 2-1). One compelling explanation for this result is that the
customers finding the most value in EDRP last year probably enrolled in 2002, and perhaps
performed dightly higher. Whereas the new participants in 2002 are predominantly customers

10 Elasticities were also estimates for two event daysin April 2002. Due to low participation in these early-
season events, we report the results separately in the Appendix.

1 Even though customersin some event hours were paid L BM Ps above the $500 price guarantee, these
prices were not known at the time of curtailment. Therefore, we assumed that the price on which these |oad
reductions were based is the minimum price guarantee.

12 The elasticity is expected to be negative in sign because load and price should move in opposite
directions. ,
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with somewhat more limited capacity to respond. Thisis particularly likely for the severa
hundred small commercia and residential customers enrolled by LIPA, which comprised a large

portion of the overal enrollment increase.

Despite this difference between the two years, these elasticities are still consistent with
response elagticities found in more formal price response studies of customers participating in
real-time and TOU pricing programs. Moreover, there is substantia variation in these elagticities
about the mean (Table 5-2). Some individual participants implied response elagticities are as
large as - 0.47, while severd are in the neighborhood of - 0.23. Thisfirmlevel variation reflects

differences in the ability and willingness of customers to respond on certain days.

For the 23% of customers exhibiting small positive price dasticities (up from the 11% of
2001) on average (Fig. 5-3, first bar), the implication is that usage was on average above the CBL
during the events. These customers either found it impossible to curtail load, or in attempting to
comply they migudged their CBL, and usage inadvertently remained above the CBL in the
aggregate, even though they may have actually curtailed some electricity usage in response to the
cdl.*® Again, the large number of smaller, new entrants accounts for the reduction in the overall
portfolio performance. Thisisto be expected as program enrollment reaches out into new

customer segments that offer lower curtailment levels, but add valuable diversity.

The estimated implicit elasticities of response varied considerably by the size of afirm’s
average electricity usage (Fig. 5-4). Because of the large number of LIPA customers this year, the
majority of the participantsin EDRP had |oads below 250kW. Most customers aso exhibited low
(elasticities greater in algebraic value than - 0.05) to modest (elasticities between — 0.05 and —
0.20) price response.

Although participants with low elasticities dominate al size classes, as electricity
consumption levels increase, so did the percentage of participantsin that size category with
moderate to high elasticities of response (elasticities between — 0.05 and — 0.20 and greater than -
0.20, respectively). This observation is consistent with the belief by some that larger customers
have better knowledge of their load shapes, and are thus better able to respond during curtailment

13 The CBL is derived from average usage on previous, no EDRP event days. To the extent that the CBL is
not representative of what customers would have actual used, because of weather or other effects, then
customers may have found that curtailing was not profitable because they would not receive full credit for
the actions they undertook. Moreover, there is no penalty for noncompliance, so some customers may have
sighed up speculatively, only to find that they could not curtail when an EDRP event were called.
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opportunities. The results also show that firms with an average hourly load under one MW
generally did not appear to be as responsive as their larger counterparts. These smaller customers
may be inherently less capable of curtailing usage under EDRP terms, or they may smply need
more education concerning their load shape and assistance on load management strategies to
become more effective in reducing load during EDRP events.

Conventional wisdom would also suggest that the performance of EDRP load reduction
resources would drop off substantially toward the end of emergency events, especiadly if the
events last for several hours each day and are called over a number of consecutive days as well.
Conversely, for those participants with on-site generation, one might also expect that this “fatigue
factor” would be minimal, or perhaps non-existent, given these customers’ abilitiesto ssmply turn
on agenerator at the event start time and leave it on for the event’s entire duration. In contrast to
this conventional wisdom, however, it appears that most EDRP participants without on-site
generation are more reliable in their load curtailment contribution once they committed to the
EDRP event (Fig. 5-5).** Although there is some decrease in the overall curtailment level of load
reduction resources as each event day progressed, for the most part, load-curtailing participants
were able to sustain their load reduction efforts throughout these 5-hour events. Load relief was
substantially above the mean in hour 15 on the second day (August 14), which is due to
participation of alarge resource aggregation for only one-hour. Thus, after taking thisinto
account, load reductions were quite consistent across al hours on the two days, although

curtailments on August 14 got off to a dower start than they did on July 31.

Demand Elasticities for NYSERDA vs. Non-NYSERDA Participants

Among summer 2002 EDRP participants, 102 (11%) of the 906 customers for which we
estimated eladticities also received funding and completed projects through NY SERDA PONs
offered in 2001 and 2002.** These NY SERDA programs offered financial assistance to firms for
the purchase of load reduction or load shifting technology and/or metering and communications
equipment that could have affected customers decisions to participate in EDRP and increased the
amount of load reduction offered during curtailment events.

4 This persistence was even more remarkable last year because the events were scheduled on four
consecutive days.

15 NY SERDA provides funding to support customer participation on PRL programs through Program
Opportunity Notices (PONs). See Chapter 7 for a description of these programs.
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NY SERDA isinterested in the performance of this subset of customers relative to the
population of participants. To provide this comparison, we have prepared tables that break out
elagticity estimates for two subgroups of customers: 2002 EDRP participantsin a NY SERDA
program (Tables 5-3 and 5-4), and 2002 EDRP participants that did not participate in a
NY SERDA program (Tables 5-5 and 5-6).

The average price elasticity of demand for customersin the NY SERDA subgroup is- 0.07 (Table
5-3), over twice as high asthe level for other participants, - 0.03 (Table 5-5). The distributions of
these implicit elasticities for each subgroup are displayed in Figs. 56 and 57, respectively. At
the zond level, these average response elasticities ranged from zero in zonesK and G to — 0.16
and - 0.17 in zones H and |, respectively, for the NY SERDA participants (Table 5-3). The
individual firm elasticities ranged from — 0.47 in zone Jto 0.05 (load actually went up during
events) in zone A (Table 5-4). For the non-NY SERDA participants, the zonal averages range
from a positive 0.13 in zone F to - 0.12 in zone D (Table 5-5). The individua firm elasticities for
this sub-group range from — 0.47 in zone Jto 2.67 in zone F (Table 5-6). Based on these resullts,
NY SERDA isin fact achieving its goas of improving the performance of the PRL portfolio.

SPI and PPI Results

SPI for NYSERDA vs. Non-NYSERDA Participants

At the time they enrolled in EDRP, customers were asked to provide an indication of the
amount of load reduction they anticipated being able to supply during an EDRP event. The
program required that they be able to curtail at least 100 KW.* In Figs. 5-8 (Daily) and 5-9
(Zonal), we provide comparisons of these initia “subscribed load reduction capacities’ to
customers’ actual average curtailment performance, aggregated over the entire portfolio of
customers (SPI,,). Theratio of average actual and subscribed performance (SPI,) was very
consistent, 44.5% on the August 14 and 44.8% on July 30.

As described above, two SPI performance measures were developed. The aggregate
index characterizes the EDRP resources as a collective resource, and as such represents an

average characterization of performance. The customer SPI index preserves the individuaity of

16 Customers were allowed to aggregate their load(s) with others and subscribe as a single entity to meet
this requirement.
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performance, and therefore betters characterizes the dispersion of performance among
participants.

The aggregate performance of the portfolio of NY SERDA participants, relative to their
initial subscription levels, is higher than for the portfolio of other participants. Over the two event
days, NY SERDA’s participants delivered an average of 53% of their initia indicated subscription
amount, and exhibited very low variability, with values ranging from 50.1% to 54.7% of
subscription amounts over the two days. This performance was well above the 45% for the non-
NY SERDA subgroup. One explanation for this result is that NY SERDA funding provided for
greater attention to up-front curtailment capacity auditing, so these customers better understood

what they could deliver by way of load curtailments when they registered for EDRP.

In Fig. 59, we provide comparisons of theseinitial “subscribed load reduction
capacities’ to customers' actual average curtailment performance, aggregated by zones. In some
zones participants in NY SERDA programs outperformed the others, while in some zones the
reverse wastrue. Only inzones B, and G did the non-NY SERDA customers significantly
“outperform” those who had participated in aNY SERDA 2002 PON."" One would clearly have
to know more about which NY SERDA programs were implemented in the various zones and the
types of customers to explain these zona differences. Moreover, the character of the participants
may aso account for the difference, in that the non-NY SERDA customers in those zones may
have had more prior experience with load management, or be better endowed naturally to curtail

under EDRP provisions.

Fig. 510 compares the individual performance of NY SERDA and non-NY SERDA
customers by curtailment strategy (i.e., load reduction only vs. on-site generation). On average,
NY SERDA participants that relied on load reduction strategies as their curtailment choice
significantly outperformed the non-NY SERDA participants, as indicated by the SPI. of 73% for
participants vs. 42% for others. NY SERDA participants who relied on on-site generation to
reduce their load did not perform as well as non-NY SERDA participants (SPI. of 58% vs. 41%).
Note that many of the NY SERDA projects were only recently completed, which may have
contributed to alack of readiness to participate during the summer 2002 NY ISO system
emergency events. However, the specific reasons for the lower SPI. performance of NY SERDA

" There are no NY SERDA participantsin zone K.
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vs. non-NY SERDA participants using onsite generation are difficult to ascertain and would
require individua interviews with the customers.

Customer Performance by Market Segment

We were aso interested in understanding customer performance by market segment and
type of business activity. Based on SIC code information, we grouped customers into various
business types and, using SPI. values calculated for individual customers, reported the average
SPI. values, tota subscribed load reduction for active participants, and total subscribed load
reductions for al participants, segmented by type of businesses and load curtailment strategy
(Fig. 5-11). For each group of participants corresponding to a particular load curtailment strategy
and business type, we report average SPI. values only if we had actual performance data for at
least five customersin that group. In general, the information in Fig. 511 can help NY SERDA
program managers target technical assistance, incentives, and/or information to sectors where
actual performance lags behind subscribed goals. It also providesinsightsto NY SO system
operators on the likely responses of different types of customers and businesses to system
emergencies.

The important specific findings resulting from this analysis are as follows:

Government and health facilities that utilized on-site generation to curtail loads had
average SPI. valuesin the 60-80% range. In contrast, the average SPI. values were more
variable among business types that only relied on load reduction strategies. For example,
the average SPI. vaue was ~65% among manufacturing customers, which comprise the
largest single market segment (502 MW of subscribed load reductions among performing
customers) of the population of participants. Based on customer survey data, many
manufacturing customers shut down entire processes or specific equipment for the
duration of an emergency event and resume production at night or the next day. These
manufacturing customers tend to be sophisticated energy users with knowledge of their
equipment and process loads, which may explain the higher performance values.

Facilities owned by government agencies and various types of utilities (e.g.,
telecommunications, water) that actively participated in EDRP events provided a
significant contribution of about 90 MW of subscribed load reduction and performed at a
relatively high level, with an average SPI. of 80%. These facilities often have on-site

energy managers and well-developed load curtailment plans that explicitly involve
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employees, have been involved with demand-side programs for several years, and some
have atradition of participating and providing “voluntary” load reductions during system

emergencies.

Office buildings, recreational facilities and casinos, and educationa institutions curtailed
load above their subscription targets (i.e., average SPI. >100%), which suggests that
these facilities have greater curtailment capability than they foresee, and in fact represent
avalue pocket of EDRP resources. However, this result should be interpreted with

caution because of small sample size.

Many educational facilities did not perform at all (e.g. 30 MW total subscribed but only 9
MW subscribed from active customers), although those relatively few facilities that were
active in the program performed quite well (SPI. = 108%).

Multi-family apartments and health care facilities had average SPI. vauesin the 25-40%
range and were relatively poor performers. Multi-family apartments generally lack
diversity in their load management strategies, with reliance on thermostat reset option or
shutting off lights, which are heavily dependent on occupant behavior and difficult to
predict. Hospitals and other hedlth care facilities are limited in their load reduction
dtrategies without the support of backup generation. Maintaining clean and comfortable
indoor ar conditions for health care patients and occupantsis of utmost importance and
generally cannot be compromised, which may leave relatively few options to curtail loads
in order to meet subscription levels. Thus, limited by stringent thermal comfort
congtraints, health facilities have limited load reduction opportunities aside from on-site
generation, which is the dominant curtailment strategy in that sector (8.6 MW of
generation vs. 3.1 MW of load reduction).

We also examined average performance of customers of dfferent business types
compared to their technical potentia (i.e., the Peak Performance Index; see Fig. 512). On
average, government and unclassified facilities that relied on on-site generation strategies reduced
their load by about 50-55%, relative to their CBL. In health care facilities, back-up generation
systems were smaller compared to facility load, on average, or were used much more sparingly
by these customers, indicated by an average PPl of ~15%. Customers curtailing load in certain
types of businesses, such as government/utility facilities, manufacturing, recreational
facilities/casinos, and commercia offices, aso achieved relatively high PPl valuesin the 30-40%

range. This performance goes against the conventional wisdom that only manufacturing firms are
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willing to curtail a substantial portion of their electricity usage on short notice. However, for
some types of businesses, such as commercial offices and recreational facilities, sample sizes are
small; thus results should be interpreted with caution. On average, educational facilities that
performed reduced loads by about 20%, while health care facilities reduced usage by less than
10%, compared to their CBL during curtailment events.

Impact of ICAP-SCR Participation on EDRP Performance

Customers in EDRP also have the option of enrolling in the ICAP/SCR program.
EDRP/ICAP-SCR participants receive the market value of ICAP but face pendties for non- or
under-performance that can exceed the up-front payment. In order to examine the impact of
program choice and load reduction strategy on curtailment performance, we grouped customers
into EDRP-only participants and EDRP/ICAP-SCR participants and then segmented them by
their load reduction strategy (Fig. 5-13). On average, EDRP/ICAP customers had SPI, vauesin
the ~90-95% range for both load reduction only and on-site generation strategies during the
summer 2002 events. These results suggest that EDRP/ICAP customers, irrespective of |oad
reduction strategy, are reliable performers in terms of meeting their subscribed EDRP targets.*®

On average, EDRP-only customers that utilized load reduction only or onsite generation
had SPI. values of 49% and 41%, respectively, which provides a good overal indicator of actua
performance in avoluntary program with no pendties. It isworth noting that even though joint
enrollment in EDRP/ICAP is much lower than EDRP only (113 vs. 1105 customers with
performance data), the subscribed |oad reductions among performers are comparable (455 MW
vs. 429 MW). On average, joint EDRP/ICAP-SCR customers subscribed individually about 10
times the load curtailment than did customers who subscribed to EDRP only (4 MW vs. 0.4
MW), which suggests that the ICAP program attracts larger customers.

EDRP Resource Performance Curve

Fig. 514 provides some insight into the overall distribution of individua customers SPI.
performance across the resource base comprised of al EDRP participants. In thisfigure, we
include only those customers that reported any load reduction in at least one hour during the July

18 Because performance is measured on different metrics, an SPI of less than 100% does not indicate
noncompliance with the ICAP/SCR curtailment obligation.
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and August events. This adjustment gives atotal resource base of 878 MW for active program
participants compared to the total subscribed load enrolled in EDRP of 1477 MW.

About 211 MW (24%) of subscribed load performed at or above their subscribed load
curtailment pledge (SPI. >100%). These customers underestimated their curtailment capabilities
or were overly cautious in determining their subscribed |oad reduction target. The remaining
76% of the EDRP resources (667 MW) performed at or below their pledged curtailment levels.
By adjusting the subscribed curtailment with the customer’s SPI,. performance, we can estimate
the full-performance resource equivaents to be about 564 MW. This corresponds to a de-rating
factor of 0.64 (564/878 MW=0.64).

EDRP Resource Potential Curve

We aso created an EDRP resource potential curve following an approach similar to that
used to develop the EDRP resource performance curve (Fig. 5-15). This curve describes the
relationship of individua customers’ PPI to their subscribed load and characterizes the relative
ability of the active EDRP participant pool to curtail load on the electric system (i.e., PPl of 1.0).
We aggregated the cumulative load reduction achieved by customers that pursued various load
curtailment strategies (load reduction only, onsite generation, or load reduction plus onsite

generation), along with the total resource potentia curve, for active EDRP participants.

The subscribed load of active EDRP participants was 878 MW. About 42% (365 MW)
of that subscribed load reduced their load by 80% or more (PPl > 80%) during the two event
days. About 300 MW of the 365 MW load reduction from these customers was achieved by
those employing load reduction strategies aone, which we believe was primarily attributable to
manufacturing companies shutting down equipment or re-scheduling production processes, based
on our customer survey research. The average load reduction among these customers was large:

about 8 MW per customer, on average.

At the other end of the PPl spectrum, about 150 MW of subscribed load comes from
hundreds of customers that reduced their CBL by less than 20%. This group consists
predominantly of small to medium-sized facilities involved in retail and wholesale trade,
education, government, health care as well as multi-family buildings. These customers relied
primarily on load reductions, except for the health sector, which used small on-site generators
combined with load reduction strategies. Typicaly, these customers either do not have, or chose

not to utilize, on-site generation capabilities, and generally do not have remote or centraized
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control capabilities. This figure shows the diversity of the EDRP resource potential base of active
customers.

Summary and Conclusions

The EDRP program was invoked twice during summer 2002, on July 30 and August 14,
with atotal of ten curtailment hours. The performance data resulting from the two events
provides alimited, yet insightful view into the performance characteristics of the participating
customers, from which a number of observations and general conclusions can be drawn. We
estimated implicit price elasticities of demand and two other performance metrics to analyze the
performance of individual customers as well as the portfolio of customer |oad resources during
system emergencies. Highlights of our analysis are summarized below.

Summary of Implicit Price Elasticity Results

Price elasticities averaged by NY SO pricing zones ranged from alow value of —0.02in
zone G to ahigh of —=0.16 in zone H.

Across al zones the average price elagticity for the 2002 EDRP program is—0.03, which
is considerably lower than the 2001 value of —0.09. The primary reason for this decrease
in elasticity is assumed to be the participation of new entrants to the 2002 program that
have limited capacity to respond. Participation in EDRP program increased from ~300
customersin 2001 to ~1700 customers in 2002; hundreds of the new participants are

small commercial and residential customers.

Price elagticities vary by customer size, with low elasticities averaged over al zones of
less than —0.05 dominating for small and medium sized customers. High elasticity values
of above —0.2 were reported for 15% of EDRP s large customers (>4 MW). Thisresultis
consistent with the notion that larger customers have better knowledge about their energy
utilization pattern and technical capabilities to be able to respond during curtailment

events.

Participants in NY SERDA-funded PONs achieved a price elasticity over twice as high as
the level estimated for EDRP participants that did not participate in a NY SERDA -funded
PON (-0.07 for NY SERDA participants vs. —0.03 for non-NY SERSA participants).

5-18
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Summary of Customer Performance Analysis Results

The average actual load curtailment performance of the 113 EDRP participants that were
also enrolled in the ICAP/SCR program was quite reliable (96% of their subscribed load
reductions overall and greater than 90% for load reduction only and onsite generation
curtailment strategies). It is assumed that the financial consequences of under- or non-
performance for ICAP/SCR resources are akey driver underlying this high performance.
In aggregate these 113 customers had a subscribed load of 455 MW, and thus accounted
for 60-70% of the delivered load curtailment during EDRP events.

On average, the 1105 EDRP-only customers delivered 42% of their subscribed |oad
reduction commitment when called, which is a useful indicator of actual performancein a

voluntary program with no penalties.

On average, participants in NY SERDA-funded PONSs out-performed non-NY SERDA
customers relative to their subscribed load reduction commitment (average SPI . values of
64% vs. 46%). This difference was even more significant for those participants that
adopted load curtailment strategies (average SPI.. values of 73% for NY SERDA vs. 42%
for non-NY SERDA). However, participants in NY SERDA-funded PONSs that used on-
site generation strategies did not perform as well as non-NY SERDA participantsin
EDRP, which may have been caused by alack of readiness because many participants
were new to EDRP in 2002.

We aso analyzed customer performance by business type and load curtailment strategy
(e.g. load reduction only, on-site generation, load reduction plus on-site generation).
Ovedll, actua performance compared to subscribed load reduction goals was more
variable for those customers that relied on load reduction only vs. on-site generation.

The group of manufacturing customers who actively participated in EDRP, comprising
the largest single market segment with ~502 MW of subscribed load, performed
reasonably well at 65% of subscribed load. Facilities owned by government agencies and
various types of utilities performed quite reliably with their load reduction strategies
(average SPI.of ~80%) and represent a significant resource (90 MW of subscribed load
from active EDRP participants).

Several types of businesses or market segments appear to be under-represented in EDRP

(e.g. commercia offices), or participants were not very active during summer events
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(e.g., education facilities that may have been closed), or were relatively low performers
(e.g. multi-family apartments, health care facilities). For these segments, additional
technical and financia assistance, information tools, and/or increased utilization of
“clean” on-site generation should be considered in order to improve performance and
overcome and/or supplement limited load reduction opportunities.

Government and health facilities that utilized on-site generation to curtail loads had

average SPI. valuesin the 60-80% range.

The EDRP resource performance curve provides some insight on the overall distribution
of performance across the entire base of active EDRP participants. We found that that
24% of the subscribed load performed at or above the subscribed level (SPI.>100%). The
full performance resource equivalence of the total subscribed load of 878 MW was 564
MW, equivalent to a de-rating factor of 0.64.

The EDRP resource potential curve characterizes the relative ability of active EDRP
participants to curtail load on the electric system through various load reduction
strategies. We found that arelatively small number of large customers provided a
significant contribution to the overall load curtailment resource with average |oad
reductions of 8 MW. These customers, the magjority of whom are manufacturers that shut
down equipment or re-scheduled/halted production processes, reduced their usage by
80% or more, relative to their CBL, during EDRP events. Nevertheless, the EDRP
resource base is quite diverse, asit also includes hundreds of small to medium-sized
facilities spanning many types of businesses (e.g. trade, hedth care, education,
government) and buildings (e.g., multi-family). Approximately 150 MW of subscribed

load came from customers such as these, who reduced their usage by less than 20%.

The two analysis approaches highlight key findings. Large customers, many of whom are
manufacturing facilities, have the ability to curtail and indicate the willingness to respond to
curtailment events at high PPl levels while their performance remains high. A major contributing
factor to high performance appears to be joint enroliment in ICAP/SCR program, which provides
a steady revenue stream (e.g.. reservation payments) and financial consequences for under- or
non-performance. We also identified market segments that are either under-represented (e.g.
commercia offices), performed relatively poorly during events (e.g. health care, multi-family), or
where a significant fraction of enrolled customers chose not to respond (e.g., educational

facilities).
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We have seen some erosion in the overall price dadticities between 2001 and 2002, which is
assumed to be caused by a multitude of small new program entrants in 2002. This suggests that
further downward pressure on performance can be expected if additional, smaller customers enter
the program and shift the overall make-up for the resource pool toward smaller customers.
However, comparisons of NY SERDA versus non-NY SERDA participants suggest that technical
and financial assistance and deployment of enabling technologies, combined with targeted
marketing, education, and information, can improve performance and increase participation
among smaller customers.
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i( | Table 5-1. Average Zona EDRP Event Performance by EDRP Customers in the Summer, 2002, All Event Hours
= At $500/MW Implicit
& Parti cipants* Load (MWH) CBL (MWH) Load Reduction (MWH)  Price Elasticity**
E Zone Number % Average Std. Dev. Average Std. Dev. Average Std. Dev.  Average Std. Dev.
A 51 6% 27.6 50 65.8 114 38.18 0 -0.07 0.08
B 19 2% 10.1 24 15.2 34 5.08 11 -0.07 0.06
C 46 5% 10.4 21 14.4 29 4.04 19 -0.04 0.06
D 6 1% 1.8 2 2.5 2 0.72 1 -0.06 0.06
E 28 3% 7.2 8 8.8 10 1.59 4 -0.05 0.12
F 26 3% 16.5 32 29.0 48 12.52 30 0.04 0.54
G 6 1% 109.7 199 1214 222 11.67 24 -0.02 0.02
- H 4 0% 2.2 2 4.9 3 2.64 2 -0.16 0.05
IB I 13 1% 10.0 10 12.5 11 2.45 3 -0.10 0.12
J 40 4% 16.8 41 20.1 42 3.26 8 -0.08 0.11
K 667 74% 2.6 7 2.9 8 0.29 1 -0.03 0.05
AvQ.## 6.3 9.6 3.30 -0.03
Totds 906 5,941 8,978 3,037

*These EDRP participants offered only load reduction. Those that supplied on-site generation, or both generation and
load reduction are not included.

**These implicit price elasticities are calculated according to equation (3) above. See the text for more details of the
calculations.

##These are weighted averages, weighted by the proportion of firmsin each zone.

# These load reductions are calculated by substituting the estimated price elasticities into equation (3) and solving for the
reduction in load when P is set either at $250 or $750/MW.
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!( ‘ Table 5-2. Implicit Price Elasticities by EDRP Customers, Summer, 2002

"

% Implicit Price Elasticity of Demand

- Zone Participants Minimum Maximum Average Standard Deviation
A 51 -0.23 0.05 -0.07 0.08
B 19 -0.22 0.02 -0.07 0.06
C 46 -0.23 0.17 -0.04 0.06
D 6 -0.13 0.01 -0.06 0.06
E 28 -0.23 0.45 -0.05 0.12

< F 26 -0.23 2.67 0.04 0.54
w

G 6 -0.04 0.00 -0.02 0.02
H 4 -0.23 -0.13 -0.16 0.05
I 13 -0.47 -0.01 -0.10 0.12
J 40 -0.47 0.02 -0.08 0.11

n K 667 -0.21 0.13 -0.03 0.05

m

ﬂ *These EDRP participants offered only load reduction. Those supplying on-site

= generation, or generation and load reduction are not included.

U‘ Note: See the footnotes to Table 5-1 for more details about the calculations.
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i( | Table 5-3. Average Zonal Performance by NY SERDA's EDRP Customers in the Summer, 2002, All Event Hours
= At $500/MW Implicit
25 Parti cipants* Load (MWH) CBL (MWH) Load Reduction (MWH)  Price Elasticity**
E Zone Number % Average Std. Dev. Average Std. Dev.  Average Std. Dev.  Average Std. Dev.
A 24 24% 11.4 26 32.3 66 20.83 47 -0.07 0.09
B 7 7% 10.5 13 16.2 24 5.78 11 -0.05 0.05
C 32 3% 7.2 9 12.5 26 5.22 22 -0.04 0.04
D 4 4% 1.9 2 2.1 2 0.22 0 -0.03 0.04
E 4 4% 6.7 5 9.4 8 2.78 3 -0.09 0.07
F 10  10% 21.7 36 40.3 55 18.62 24 -0.10 0.08
G 0 0% 0.0 0 0.0 0 0.00 0 0.00 0.00
o H 4 4% 2.2 2 4.9 3 2.64 2 -0.16 0.05
'g I 5 5% 6.8 7 10.7 8 3.83 4 -0.17 0.17
J 12 12% 28.4 73 32.9 75 4.51 9 -0.11 0.12
K 0 0% 0.0 0 0.0 0 0.00 0 0.00 0.00
Avg.#H 11.6 21.2 9.58 -0.07
Totals 102 1,214 2,203 989

*These EDRP participants offered only load reduction. Those that supplied on-site generation, or both generation and
load reduction are not included.

**These implicit price elasticities are calculated according to equation (3) above. See the text for more details of the
calculations.

##These are weighted averages, weighted by the proportion of firmsin each zone.

# These load reductions are calculated by substituting the estimated price elasticities into equation (3) and solving for the
reduction in load when Py is set either at $250 or $750/MW.
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Table 5-4. Zonal Implicit Price Elasticitiesfor NY SERDA's EDRP Customers, Summer 2002

Implicit Price Elasticity of Demand

Zone Participants Minimum Maximum Average  Standard Deviation
A 24 -0.23 0.05 -0.07 0.09
B 7 -0.11 0.02 -0.05 0.05
C 32 -0.21 0.01 -0.04 0.04
D 4 -0.07 0.01 -0.03 0.04
E 4 -0.19 -0.04 -0.09 0.07
F 10 -0.21 0.01 -0.10 0.08
G 0 0.00 0.00 0.00 0.00
H 4 -0.23 -0.13 -0.16 0.05
I 5 -0.47 -0.08 -0.17 0.17
J 12 -0.47 -0.01 -0.11 0.12
K 0 0.00 0.00 0.00 0.00

*These EDRP participants offered only load reduction. Those supplying on-site
generation, or generation and load reduction are not included.
Note: Seethe footnotes to Table 5-3 for more details about the calcul ations.
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i( Table 5-5. Average Zonal EDRP Event Performance by Non-NY SERDA EDRP Customers, Summer, 2002
= At $500/MW Implicit
25 Participants* Load (MWH) CBL (MWH) Load Reduction (MWH)  Price Elasticity**
E Zone Number % Average Std. Dev. Average Std. Dev.  Average Std. Dev.  Average Std. Dev.
A 27 3% 42.0 61 95.6 138 53.60 115 -0.08 0.08
B 12 1% 9.9 29 14.6 40 4.68 12 -0.08 0.07
C 14 2% 17.5 35 18.8 36 1.35 3 -0.04 0.09
D 2 0% 1.7 0 3.4 1 1.73 0 -0.12 0.01
E 24 3% 7.3 8 8.6 11 1.39 4 -0.04 0.13
F 16 2% 13.2 30 21.9 43 8.70 33 0.13 0.68
G 6 1% 109.7 199 121.4 222 11.67 24 -0.02 0.02
o H 0 0% 0.0 0 0.0 0 0.00 0 0.00 0.00
Q I 8 1% 12.0 11 13.6 13 1.58 2 -0.06 0.04
J 28 3% 11.9 12 14.6 14 2.72 7 -0.07 0.10
K 667 83% 2.6 7 2.9 8 0.29 1 -0.03 0.05
AvQ.H## 5.7 8.2 2.50 -0.03
Totals 804 4,728 6,775 2,047
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*These EDRP participants offered only load reduction. Those that supplied on-site generation, or both generation and load

reduction are not included.
**These implicit price elasticities are calculated according to equation (3) above. See the text for more details of the

caculations.

##These are weighted averages, weighted by the proportion of firmsin each zone.
# These load reductions are calculated by substituting the estimated price elasticities into equation (3) and solving for the

reduction in load when P is set either at $250 or $750/MW.



aouewlIoiad — g Jaideyd

uolreneAns Tdd OSIAN ¢00¢

'( | Table 5-6. Zonal Implicit Price Elasticities by Non-NY SERDA EDRP Customers, Summer 2002
2
& Implicit Price Elasticity of Demand
E Zone Participants Minimum  Maximum Average Standard Deviation
A 27 -0.23 0.01 -0.08 0.08
B 12 -0.22 0.00 -0.08 0.07
C 14 -0.23 0.17 -0.04 0.09
D 2 -0.13 -0.11 -0.12 0.01
E 24 -0.23 0.45 -0.04 0.13
7 F 16 -0.23 2.67 0.13 0.68
\l
G 6 -0.04 0.00 -0.02 0.02
H 0 0.00 0.00 0.00 0.00
I 8 -0.13 -0.01 -0.06 0.04
J 28 -0.47 0.02 -0.07 0.10
N K 667 0.21 0.13 -0.03 0.05
U
ﬂ *These EDRP participants offered only load reduction. Those supplying on-site
; generation, or generation and load reduction are not included.

Note: See the footnotes to Table 5-5 for more details about the calcul ations.
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Chapter 6 — Market Impacts
2002 NY1SO PRL Evaluation

Chapter 6 - Assessing the Market | mpacts of the NY1S0O’s 2002 PRL
Programsin New York’s Day-Ahead and Real-TimeMarketsfor
Electricity

Introduction

This chapter documents and eval uates the performance of New Y ork Independent System
Operator’s (NY1SO) two price responsive load (PRL) programs in 2002. Ordinarily, one would
expect EDRP events to be called during the hottest summer months. However, in addition to there
being events called during July and August, there were aso some unexpected EDRP eventsin
April 2002. Rather than being needed to restore reserve margins during the periods of peak
summer demand coincident with extreme weather conditions, EDRP load reductions were called
in severa zonesin April due to some local conditions. Since it is expected that market conditions
during the spring differ than during the summer months, it is appropriate to examine the April
events independently from the summer events. More is said about this below, but at a minimum,
it isimportant to base our estimates of the market effects on short-run supply curves for April,
rather than supply curves representing the three summer months of June, July, and August.

In evaluating the EDRP events, the main focus is on the programs’ benefits to system
reliability, athough they are also likely to have some effect on locationa based marginal prices
(LBMPs) in the real-time market, particularly in terms of mitigating extreme price spikes. In
contrast, it is through the potential effectiveness in mitigating extreme price spikes that many
believe bidding programs such as DADRP will bring additional “discipling’ to the New Y ork
Electricity markets.

As part of this continuing evaluation of the performance of NY1SO’s price-responsive
load (PRL) programs, it is, therefore, essential to understand how load bids accepted in DADRP
or load offered in EDRP and SCR will affect locational based marginal prices (LBMPS) in both
the day-ahead market (DAM) and the real-time market (RTM). Estimates of these price effects
aso help determine the over-arching, long-term value of PRL programs to customers, L SEs, and
generators that comprise the NY 1SO membership. These effects have implications for market
participation and for recruiting customers into the programs.
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Because 2002 has already seen a substantial growth in EDRP enrollment and load
subscription, it is also important to identify price reductions perhaps due to dispatching load
reduction during EDRP events over and above that needed to reestablish system reserve margins.
This stuation could lead to excessive downward pressure on market prices and could have
important implications for how much SCR and EDRP load is dispatched, of course within the
context of what is feasible for system operators responsible for dispatch in redl time.

We begin with some descriptive data that characterize the nature of load and LBMPsin
the DAM and RTM in severa of the mgor zones for which separate hourly prices are
determined. Next, we provide a brief summary of the supply models described in greater detail by
Neenan Associates (2002). Asis seen in that report, a“spline” formulation, incorporating some
variables that act to shifters, is needed to capture the “hockey stick” shape of the market supply
curve. The price response to changes in load served is characterized in percentage terms by the
price flexibility of supply: the percentage change in price due to a one percent change in load
served. We re-estimate the supply models for the summer months of 2002. Further, we estimate
separate models using April 2002 data, because the supply relationships during the spring
probably differ from those in the summer months. Next, the data on the performance of customers
in EDRP are presented and are used to estimate the effects of the program on electricity markets.
Thisanalysisisfollowed by asimilar evaluation of DADRP. Finally, some conclusions and
recommendation are presented.

Summary Data on Demand and LBMPs in the DAM and the RTM

To place the andlysis into proper perspective, it is helpful to examine some summary
statistics on hourly LBMPs and demand for the month of April, as well asfor the three summer
months of June, July, and August. We focus on the afternoon hours (1:00 pm through 7:00 pm)
for two reasons. Firgt, thisis the period of the day during which demand across the State peaks;
thus one would expect prices to be highest during the afternoon hours." These circumstances
would suggest that EDRP would be most likely be called during this time of the day. Second,

! Asisseen in the report by Neenan Associates (2002) prices generally rise from early to mid-afternoon and
then fall in each of the pricing zones. The sameistrue of load in both the day-ahead and real-time markets.
There areisolated instances of high prices at other hours during the day, but they do not occur frequently
enough to attempt modeling these morning hours along with the afternoon.
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through careful examination of the data, the structure of the short-run supply relationship during
this period is distinct from that during other times of the day.

In the discussion of the price data, and in the supply analysis below, the Capital zoneis
treated separately, as are the NY SO pricing zones for New York City and Long Island. > For
both modeling and discussion purposes, the remaining eight zones are aggregated into two
“super” zones. The three zones in the Hudson Valley between the Capital zone and New Y ork
City are combined into a single region (Hudson River “super” zone). The sameis true for the five
zones west of the total east transmission corridor (Western New Y ork “super” zone).® By
combining zones in which prices seem to be similar, we facilitate the analysis and improve the
ability to estimate the short-run supply relationships. Fig. 6-1 contains the boundaries of these
aggregate zones in relation to the boundaries of the 11 individual pricing zones.”

The Data for April 2002

Table 6-1 contains summary statistics on LBMPsin the DAM and RTM for April of
2002, as well as for fixed bid load in the DAM and actual load served in the RTM. ° Because it is
the NY SO’ s palicy not to report load separately for New York City and Long Island, we
aggregate those two zones for purposes of presenting summary data. However, separate supply
models are estimated for New Y ork and Long Island.

2 For this discussion, however, the NY SO has a policy not to report loadsin the real-time or day-ahead
markets separately for New Y ork City or Long Island. Therefore, throughout this report loads in these two
zones are either added together or are merely indexed in some fashion for reporting purposes to reflect
loads relative to the mean or maximum load.

3 To introduce some variety in presentation, the Hudson River “super” zoneis sometimes referred to asthe
Hudson Region or Hudson River Zone, while the aggregate zone west of the total east transmission corridor
is sometimes referred to as the Western “ super” zone or just Western New Y ork. Unless otherwise
indicated, it is these aggregate zones that are being discussed. Further, in some cases, theterm region is
used interchangeably with zone.

* To create these “ super” zones, loads for the individual component zones are simply added together. In
contrast, LBMPsfor these aggregate zones are calculated as |oad weighted averages of LBMPsfor the
individual component zones. This weighted averaging processisthe logical way to calculate these
aggregate zonal prices because the 11 individual zonal LBMPs are currently constructed as aload weighted
average of theindividual bus priceswithin a zone.

® Fixed bid load is the load bid into the DAM that the L SEs or other market participants want scheduled in
the DAM regardless of the market-clearing price. It also includes load that is scheduled in the DAM, but is
hedged under bilateral contract.
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For the afternoon hoursin April 2002, fixed bid load in the DAM averaged 14,724 MW
statewide. In real-time, load served averaged 18,324 MW, nearly 20% higher than in the DAM.
The difference between average load in the DAM and real time (52%) was most pronounced in
the Hudson River super zone. In Western New Y ork, the difference was only 17%, while in the
downgtate zones and in the Capital zone, average load in red time exceeded that scheduled in the
DAM by about 25%.

In both real time and in the DAM, about 35% of the load was in Western New Y ork,
while about 46% was downstate, 7% was in the Capita zone and the remaining 10% to 11% was
in the Hudson River super zone. Not surprisingly, the variability of load served in rea-time was
substantially higher than in the DAM in each zone. This difference in variability was most
pronounced in the Hudson River super zone; the difference in variability in the downstate zones
was aso quite marked, while less so elsewhere in the state.

During the afternoon hours in April 2002, the prices both in the DAM and in real time
were rather modest, on average. In the DAM, they averaged $49/MW downstate, and between
$43IMW and $44/MW in the Hudson and Capital regions. They were substantially lower in
Western New Y ork, averaging about $32/MW. At no time did pricesin any region exceed
$200/MW, and they reached alow in Western New Y ork of $19/MW.

The pattern was similar in the DAM, athough downstate and in Hudson River regions
pricesin rea time averaged between 5% and 7% higher than in the DAM, respectively. In the
other two regionsin Table 6-1, real time prices were averaged about 12% below those in the
DAM. The variability of pricesin real time was substantially higher than in the DAM. The
downstate zones saw a small number of pricesin excess of $300/MW, while the highest pricein
the Hudson super zone was just over $280/MW. In the Capital zone, the highest real time pricein
April 2002 was $121/MW. In the western super zone, real time prices never exceeded $88/MW,
and they fell to as low as $5/MW.

The Data for the Summer of 2002

Table 6-2 contains summary statistics on LBMPsin the DAM and RTM for the three
summer months of 2002, as well as for fixed bid load in the DAM and actual load served in the
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RTM.° Becauseit isthe NY1SO'’s policy not to report load separately for New Y ork City and
Long Idand, we report prices separately, but aggregate those two zones for purposes of
presenting summary data. However, asin the case of the April evaluation, separate supply models
are estimated for New Y ork and Long Island.

For the afternoon hours of summer 2002, fixed bid load in the DAM averaged 19,006
MW statewide. In real-time, load served averaged 23,438 MW, nearly 23% higher than in the
DAM (Table 6-2). The difference between average load in the DAM and red time (55%) was
most pronounced in the Hudson River super zone. In Western New Y ork, the difference was only
12%, while in the downstate zones and in the Capital zone average load in red time exceeded that
scheduled in the DAM by about 13%.

Not surprisingly, the variability in load served in real time statewide (a standard deviation
of 3,707) was substantialy larger than the variahility in fixed bid load in the DAM (a standard
deviation of 2,619). This difference was even more pronounced for New Y ork City and Long
Isand combined and in the Hudson region. However, in both the Capital zone and in Western
New York, the variability in load in the two markets was nearly identical (Table 6-2).

Statewide, average summer prices for these afternoon hours were rather modest, but in
the DAM and in real time (Table 6-2). The load weighted average prices statewide were $65/MW
and $61/MW in the DAM and in the RTM, respectively. Downstate average prices were
somewhat higher. In the DAM, prices averaged $87/MW on Long Idand and $76/MW in the
City. In real time, prices were somewhat lower, averaging $81/MW on Long Island and $71/MW
in the City. For the Hudson River Region, average prices were $59/MW and $55/MW in the
DAM and RTM, respectively, whilein Western New Y ork average prices were $47/MW in the
DAM and only $44 in the RTM. Interestingly, average prices in the RTM were about 7% lower
than in the DAM in al zones expect those in the Capital Zone. In that zone, average pricesin the
RTM were about 14% below those in the DAM ($49/MW in real time vs. $58/MW in the DAM).

The ranges and variability in pricesin al regions were aso higher in the RTM than in the
DAM (Table 6-2). Pricesin red timefell aslow as $12/MW in Western New Y ork and reached a
high of $1,123/MW in New Y ork City; maximum prices were very near or exceeded $1,000/MW

® Fixed bid load is the load bid into the DAM that the L SEs or other market participants what scheduled in
the DAM regardless of the market-clearing price. It also includes load that is scheduled in the DAM, but is
hedged under bilateral contract.
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in al other zones as well ($996/MW, $1,008/MW, $1,106/MW, and $1,109/MW in Western New
Y ork, the Capital Zone, the Hudson River Region, and on Long Idand, respectively). In the
DAM, prices in the afternoon hours exceeded $200/MW only in the Capital Zone ($214/MW)
and on Long Idand ($600/MW). The variability of prices, as measured by the standard deviation,
was over twice aslarge in real time ($69/MW) asit was in the DAM ($33/MW). The differences
in price variability were similar in al other zones, except for Long Idland, where the standard

deviation in real time prices was only $7/MW higher in real time than in the DAM.

The Econometric Model of Supply

To assess the effects of EDRP and load reduction or on-site generation on the real-time
electricity market in New Y ork, we must quantify the change in price due to changesin the
amount of PRL load bought or sold. Thisis the supply side of the market. A detailed discussion
of the specification of the supply modelsisin Neenan Associates (2002), and only the highlights
are repeated here.

In most research of this kind, the common strategy to identify the price responseisto
collect actual market price and quantity data, along with other relevant information affecting the
supply/demand relationships, and then to estimate econometrically the supply and demand
functions simultaneously using a variety of regression techniques. Economic theory provides the
structural basis for selecting which influences to include (e.g., Chambers, 1988; Diewert, 1974,
Preckdl and Hertel, 1988; and Griffin, 1977). The form of the empirical econometric models aso
depends on the nature of the markets, but is influenced by pragmatic considerations such as data
availability. In this application, the estimated coefficients on the variables in the models provide
the basis for calculating price response to changes in demand, and since that is the primary
objective of the evaluation of PRL programs, it is particularly important to have precise estimates
for these coefficients.

The New Y ork electricity market has been in operation for just over 3 years. For this
analysis, we have access to the hourly price and load data for both the DAM and the RTM since
the inception of market operations.” Our task is complicated by the fact that we are unable to
employ data on generator bids or their bid curves. However, for the RTM, we do have access to

" Pricedataare publicly available onthe NY SO web-site. Load data by zone are similarly available, but
with asix-month lag. For thisanalysis, the NY1SO made some still confidential load data available.
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data on transmission constraints and net imports of eectricity which proved to be essentia in
identifying the supply function in the RTM. More is said about the data bel ow.

In determining the appropriate specification for the short-run supply functionsin the
RTM we had to pay particular atention to:

the way in which equilibrium prices and quantities are determined; and

astrategy for capturing the “hockey stick” shape of the supply function.

Each of these issuesis discussed in turn below.

Equilibrium Price Determination

Tomek and Robinson (1981) demonstrate that the form of the econometric specification
of supply models depends importantly on how the particular markets of interest function. Because
of the unique nature of electricity as a commodity and the overriding need to maintain system
reliability, wholesale prices for electricity in New Y ork’s two competitive markets, the DAM and
the RTM, are determined “analyticaly” by the operation of the NY1SO’s SCUC and SCD
scheduling and dispatch programs. This feature clearly distinguishes wholesale markets for
electricity from those of other commodities. We know of no other markets that must function in

this way. The implications for modeling the supply relationships are significant.

Although there are important differences in the structure and purposes for which SCUC
and SCD models are used, LBMPsin the DAM and the RTM are determined as part of the
solutions to these algorithms. Either in the day ahead or real time market, these algorithms use
generators bids and availability to minimize the cost of meeting, what is essentialy for each
hour, afixed demand bid that L SEs have committed to purchase in the DAM at what ever prices
clear the market. Thus, once the bids have been submitted in the DAM, or load is observed in redl
time, electricity demand is essentially exogenous to the system for purposes of determining
LBMP by the scheduling and dispatch agorithms. For modeling purposes, the practical
implication is that rather than estimating quantity-dependent supply functions asis done for many
commodities, we must instead specify price-dependent supply functions.

Put differently, following the theoretical discussion of the short-run supply function in
the DAM or the RTM (see Neenan Associates, 2000), it should be possible to identify the
envelope supply curves by examining primarily bid load, actual load, and price data. As bid loads
or actual loads differ by hour and day, the demand curves, which are essentialy vertical, dide up
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and down along a supply curve. The observations on bid load, actual load, and prices thus
effectively trace out a number of supply curvesin the DAM and the RTM. In these specifications,
price is the dependent variable in the regressions and bid loads, or load served in real time are the
independent variables®

If there were no shifts in supply due to different generator availability or general level of
prices bid, there would be no need for generator bid data to identify the supply response
flexibilities. However, these factors, and others, such as loads in adjacent regions and hours of the
day, are extremely important as well. For these reasons, our econometric specification is zona

specific and includes explanatory variables other than load.

Further, the general underlying nature of these short-run supply functionsis captured by
the stylistic “hockey stick” shape—being relatively flat at low and moderate loads, but then rising
sharply as load nears system capacity (e.g., Fig. 6-2). It is as though the curves had separate
regimes (Fig. 6-3 and 6-4). These regimes were captured as piece-wise “spling” functions with
different intercepts between the regimes (Neenan Associates, 2002). The pointsin Fig. 6-5 with
high loads and low prices seem at odds with the genera nature of supply. We capture these
effects by including variables, such as measures of congestion, that shift the slope of the supply
curve. These shiftsare illustrated in Fig. 6-6. The supply flexibilities, defined as the percentage

8 Estimating these electricity supply relationshipsis nearly identical to the pseudo-data methods devel oped
by Griffin (1977) and Preckel and Hertel (1988) to generate summary, smooth cost and output supply
response relations based on many repeated solutions to linear programming (LP) models. Griffin, for
example, used pseudo-data arising from L P solutions to estimate a summary electricity cost function for
later incorporation into the Wharton econometric model. In Preckel and Hertel’ s application, a complete
system of output supply and input demand functions for agricultural commodities and inputs was estimated.
The observations on quantities were the optimal output levels of several products determined by the
successive solutions to the programming model. The prices were those assumed for each of the
corresponding programming solutions. To map out the entire supply surface, the authors developed a
complex sampling design to generate a wide range of relative input and output price differentials. In turn,
these simulated data were used to estimate econometrically a smooth supply and input demand surface
assuming atranslog flexible functional form.

Viewed from avery practical perspective, this pseudo-data exercise is strictly a convenient way to
summarize the relationships between the input data and the solutions to complex programming models.
Thisisaccomplished by regressing the solutions of the programming models on the input datato the
programming models themselves. In avery real sense, the LBMPsfrom the DAM and the RTM are
generated in exactly the same way as the data used in these “ pseudo-data’ exercises. The major difference
isthat the supply and demand quantities are used as input data in the SCUC and SCD models, and it isthe
prices that are determined by the solution to the model. Because of the way in which the data are generated,
we identify the price-dependent supply curve.
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change in price due to a percentage change in load, are used to estimate the change in prices due
to a change in load.

The “Spline” Formulation of the Supply Curve

To capture the “hockey stick” nature of electricity supply, it is necessary to use a“spline”’
formulation of supply in which we identify points (often called knots) at which the supply
relationship changes its structure. For our purposes, these “knots’ are defined to isolate the ranges
in load for which the supply envelope is functionally different. We hypothesize that three regimes
should be sufficient, and as is seen in Neenan Associates (2002), there are cases in which two
regimes are sufficient. Assuming alog-linear specification, we begin by defining three zero-one
variables, one for each segment of load (e.g., fixed bid load or actual load depending on which
market is being estimated) measured in logarithmic terms (InL):

(1) D;=1ifInL £ InL,*, otherwise D; =0;
(2) D,=1if InLy* <InL £ InL,*, otherwise D, = 0;
(3) Ds=1if InL > InL,*, otherwise D; = 0.

where, L = fixed bid load or real time load and the subscripts indicate specific MW loads.

TheLinear “ Spline’ Function

Now, for alinear "spling” specification, the inverse supply relation is given by’
(4) InLBMP=a; D,;+ a,D,+az D3+b; D;InL + b, D, InL + bz DsInL.

This specification is a smple dummy variable regression. But in its unconstrained form, there is
no guarantee that the value of the fitted function coming into a “knot” is equd to the value of the
function coming out of the “knot”. We impose constraints to ensure that this requirement is met
for interna consistency of the piece-wise function. Thus, to rule out jumps in the fitted values of
the dependent variable, we must constrain the function (4) in the following way (Ando, 1997 and
Neenan Associates, 2002):

(5) a, + bl InL]_* = a, + bg InLl* or a; =- bl InLl* + a,+ b2 InLl* .
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(6) a, + bzlnl_z* = ajz + bglnl_z* or az=- bglan* + a,+ b2 Ian*.

The resulting constrained regression (equation (4) subject to equations (5) and (6)) can be
estimated by ordinary least squares (OLS), through simple variable transformations made
possible by solving equations (5) and (6) for a; and as, and then substituting the results into
equation (4). In thisway, we eiminate all of the intercept terms except a,, and we are |eft with
the following specification:

(7) InNLBMP = az{ D1+ D2 + D3}+ bl{ Dl [ InL — |nL1* ]}
+b, { D InLy* + Dy InL + Ds InL,*}
+10s { Ds [ Il — InL,*]}.

In the data, the three zero-one variables add to a vector of ones. Thus, the first term in equation
(7) reduces to a standard intercept term in OLS. All parameters of the origina model are
identified from this regression, except for a; and as. These parameters are identified after the fact

by using equations (5) and (6).
Once equation (7) is estimated and the remaining parameters are identified, we can use
equation (4) to calculate the supply price flexibilities. These flexibilities will differ in each regime

of the spline function. That is, the partia logarithmic derivatives of equation (7) with respect to
the logarithm of L are

(8) 1INLBMP/ T InL = by, if InL £ InL,*;
(9) 1InLBMP/ T InL = b, ,if InLy* <InL £ InLy*;
(20) 1 InLBMP/q InL = bg, if InL > InL,*.

Thus, while these supply price flexibilities are constant over the corresponding rangesin
load defined by the knots, this model allows them to differ across the intervals. Our principle
hypothesis is that the price flexibilities will be positive and will rise asload risess—that isb; < b,
< bs. We constrain the calculated value of INLBMP at the three “knots’ to be equd in

approaching the “knot” from either direction; it is these constraints that alow the flexibilities to

° For computational convenience and additional flexibility in the model, this function is actually specified
to belinear in logarithms. The subscripts for zone and time of day have been suppressed for notational
simplicity.
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differ. From equation (5) we see that bi<b,, aslong asa; > a.. Likewise, b, < bs; aslongasa,>

as.

A More Complex “ Spline’” Formulation

Thislinear “spling’ formulation adds tremendous flexibility to the supply model, but it
still requires that the price flexibility is constant within a particular interval of L. To relax this
restriction, we need only make this formulation non-linear in the logarithm of L. Further, if there
are other factors that affect supply, we can capture them by incorporating variables that shift the
supply curve. Each of these refinements in the modd is discussed in detail in Neenan Associates
(2002), but they can be summarized in the following way. The model now includes a variable X
that shifts all segments of the function in the same fashion and an interaction term, X InL (e.g, X
multiplied by InL), whose slope differs between the “knots’.*® The “spline” equation becomes:**

(1) InLBMP=gD; + bD;X + ¢D; InL + d,D; X InL
+ aD, + b,D,X + ¢D, InL + d,D, X InL
+a;D3 + DX + D3 InL + D5 X InL

The constraints to assure that the function has the same value coming into and going out of the

knots are given by:
(12) a + X +cyInLy* + d X InLy* =& + b,X + ¢, InLy* + dbX InL,*
(13) & + X + ¢ Inky* + X InL* =& + b,X + ¢, InLy* + dbX InLy* .

By placing these constraints on the function at these “knots’, we force the values of INLBMP to
be equal regardless of the direction from which we approach the “knot” without the
corresponding parameters al being equal to one another. Suppose, for example, that we want the
marginal effect of achangein InL on INLBMP to be higher for values of InL across successive
knots. A sufficient, but certainly not a necessary condition, for thisto happenisfor c; > ¢, > ¢; 6;

10 By allowing for interactions between the variable over which the “spline” is defined and other continuous
or discrete variables, not only can we accommodate factors that shift supply for agiven quantity, but we
can also accommodate a specification that is non-linear in the logarithm of load by setting the shifter
variable equal to the logarithm of load.

1 When X = InL, the model becomes quadratic in InL.
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>0, >d; and g >a, >as. If thiswere merely alinear “spline” function in InL, theb's, and d's
would al be zero, and the sufficient condition above would involve only thec’'sand thea's.

To estimate this model using OLS, we must again solve the two equations above for a
and &:

(14) a;=a + LX + G InLy* + X InLy* - [byX + ¢; InLy* + di X InL;*]; and
(15) a=a+ X + c InLo* + db InLoX* - [sX + ¢3 InLy* + dbX InL,* ].
Substituting these expressions into equation (11), we have;
(16) INLBMP =D, {a, + ;X +C, InLy* + dbX InLy* - [ X + ¢ InLy* + d X InL,* ]} +
b,D:X +¢D; InL + d XD, InL + &D, + b,D,X + ¢,D,InL + d,D,X InL
+Ds{ @+ X +clnL* + X InLy* - [sX + 3 InLy* + &bX InL,* ]} + bDaX +
csDs InL + &;DsX InL .
Combining those terms for which there is a common parameter, we have:
(17) INLBMP = & [Dy+ Do+ Dg+hy; [Dy X=DyX]+b, [DyX+ DX +D3X]+bs [DsX-DsX]
+ ¢ [DyInL =Dy lInL*] + ¢, [Dy InLy* + D, INL + D3 InL,*]
+ G [DsInL —DslnLy*] + di [D1X InL — DX InL,*]
+ b [D:X InLy* + DX InL + DX InL,*] + d [Ds InL — Ds InL,*]

Again, since the sum of the zero-one variables, [D,+ D,+ D3] is unity, and the terms
associated with by and b, are zero, & becomes an intercept term, and X, the variable that shifts the
function in the same way across “knots’, becomes a standard level term in the regression. This
means that a,, the intercept for the second segment, is identified directly in the regression along
with the other coefficients, but & and a must be evaluated using equations (14) and (15). We
cannot identify by and b, but that is as it should be because we have assumed that X shiftsthe
function identically regardless of the value of InL, and this shift is captured by b,. Thisis not true
for the dope of the function, because of the interaction between X and InL.

The margina effects of the independent variables on the value of INLBMP are of most
interest in this model. That is, we want to identify from equation (11) the marginal effects of InL
and X on INLBMP. Taking the partial derivatives of InLBMP with respect to InL for the three
segments, we have:
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(18) TINLBMP/ T InL =¢, + [chX],if InL £ InL,*;
(19) 1InLBMP/ | InL =c, + [dbX],if InL;* < InL £ InL,*;
(20) TINLBMP/ 9 InL =cz+ [sX],if InL > InLy*.

These margina effects differ by segment and are now functions of X. The margina effects of X
on InLBMP would be equa to b, for al values of InL if it were not for the interaction terms
between X and InL. Because of the interaction, the partial derivatives of INLBMP with respect to

X are:
(21) TINLBMP/ X = b+ di[ InL], if InL £ InL ,*;
(22) TINLBMP/ X =, + b [InL ], if InLs* < InL £ InLo*;
(23) TINLBMP/ X = +ds[ InL], if InL > InL,*.

These effects now differ by segment, and they are functions of InL.

Estimates of the Short-Run Electricity Supply Curves

This section contains a discussion of the estimated short-run electricity supply curves for
the three NY 1SO pricing zones and the two “super” zones developed above. We begin with
estimates of the real-time supply curves for the Hudson “ super” zone and for New Y ork City and
Long Island for April 2002. These are the results needed to simulate the effects in the real-time
market of the April 2002 EDRP emergency events. These supply relationships are in Tables 6-3
through 6-5. The supply models needed to simulate the market effects of the summer 2002 EDRP
events are reported in Tables 6-6 through 6-10. Finaly, the summer 2002 supply models for the
DAM are needed to assess the performance of DADRP, and they are reported in Tables 6-11
through 6-15.

In each table, the estimated coefficients for the explanatory variables are reported, along
with the t-ratios.** For the most part, the supply models are specified entirely in logarithmic form

12 Asaresult of the different regimesin each supply function, there isreason to believe that the model’s
error terms are not constant across observations. If thisistrue, the assumptions of the ordinary regression
model are violated, and the OL S estimators remain unbiased, but they are no longer consistent (e.g. no
longer the minimum variance estimators). The practical implication is that the standard errors could be
over- or underestimated—thus affecting the level of significance associated with the t-statistics (Gujarati,
1995).
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s0 that the supply flexibilities are calculated according to equations (18-20). In the cases where
there are no interaction terms with load, or if load squared is not in the model, then the supply

price flexibilities will be constant, as they are in conditions (8-10)."

Before discussing the specific results in detail, some general comments are in order.
Overall, the performance of the supply modelsis quite remarkable. In al cases over haf the
variation in the dependent variable is explained. One could hardly hope for any better results,
given the substantia variation in LBMP at high load levels and the availability of only a small
number of other variables for use as shifters in the models to capture the effects of factors other
than load that affect LBMP. The figuresin Appendix A contain graphs of the estimated supply
functions over-laid on a scatter of the actual load and LBMP data for each zone, market, and time
period. The supply functions were estimated and plotted for the minimum, maximum, and
average levels of the appropriate “ shifter” variables. In so doing, we demonstrate the importance

Itisadvisableto test for the existence of heteroscedasticity (the error terms are correlated with load), but
this was problematic given the need to transform the variables for the “spline” formulation. General tests of
heteroscedasticity, such as the White test which regresses the estimated squared error on aquadratic
expression in all the explanatory variables, led to estimates of the variance-covariance matrix that were not
of full rank. Thiswas most likely due to the transformation of the variables needed to estimate the “ spline”
function. Thus, these tests were of little use.

Since load varies systematically over the afternoon hours, we also tested for auto-correlation in the error
terms. If autocorrelation in present, then the error in the current hour is related to those in one or more
previous hours, and again the OL S estimators remain unbiased, but are inconsistent. The test for
autocorrelation is to regress the estimated squared error from the OL S regression in timet on the estimated
errorsintimest-1, ..., (t-k). To conduct these tests, it was necessary to assume that the same auto-regressive
error structure exists from the evening of one day to the afternoon of the next asit does from hour to hour.
Thereisno good way to test the validity of this assumption, but a similar assumption is often implicitly
necessary in other electricity demand and supply studies when weekends are treated differently from
weekdays. If the tests suggest autocorrelation is present, the model is essentially re-estimated using
maximum likelihood (ML) methods. This procedure generates the appropriately estimated variance-
covariance matrix from which to cal culate the standard errors of the coefficients and the t-ratios. The tests
for autocorrelation and the corrected estimates of the models were performed using PROC AUTOREG in
SAS.

13 There are acouple of variables, such as the number of minutes during which constraints are binding in a
given hour, in which there are legitimately many zero observations. These variables could not be
transformed into logarithms, and are entered into the model as level terms. This presents no problemin
interpretation, since they only enter asintercept or slope shifters. Further, the logarithmic specification
required that we ignore those few observationsin which LBMPs are negative. These usually occur in the
morning hours, and we were not concerned with the morning hoursin our models. The few instances of
afternoon negative prices werein the first segment of the “ spline”’—the part of the supply function that is of
little interest in our evaluation of EDRP and DADRP programs. We had to exclude them in our logarithmic
formulation. The other advantages of the logarithmic specification (goodness of fit, flexibility asa
functional form, and the ease in calculating supply price flexibilities) clearly outweighed this slight
disadvantage.
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of these variables in reflecting the situation depicted in Fig. 6-6. These variables do indeed
improve the ability to model these supply relations.

Despite the excellent performance of these estimated functions, they do not pick up all
the variation in LBMPs, There are anumber of reasons why one could hardly expect them to do
s0. For example, athough the scheduling algorithm in the real-time market, SCD, minimizes the
cost of meeting load, real-time dispatch must a so respond to immediate changes in system
conditions. Since many of these actions are taken to ensure system security in the face of
unforeseen circumstances, they would increase variability in LBMPs. Further, system security
considerations often take precedence over economic considerations in selecting which units to
digpatch in real time, and minimum run time bids influence real-time LBMPs as well through the
hybrid pricing algorithm. It is not likely that all effects of these actions on the LBMPsin rea time
can be captured by variables that by necessity only reflect general changes in system conditions at
the zond level.

For our purposes, we are less interested in being able to forecast the change in actua
LBMPs from hour-to-hour or day-to-day then we are in estimating the change in LBMPs due to
margina changes in load—Iload reductions in ICAP/SCR and EDRP. For this purpose, it is most
important to have precise estimates of the model coefficients that are used to calculate the supply
flexibilities. The high t-ratios on dl the estimated coefficients, even after correcting for
autocorrelation, are important indications that these marginal effects have been measured
effectively.

Supply Price Flexihilitiesin the Real-Time Market for April 2002

Because of the need to include interaction variables in the models to isolate the effects of
system conditions on LBMP, the supply flexibilities need not be constant in any regime, and they
cannot be read directly from the models' coefficients. The ranges in supply price flexibilities for
April 2002, as well as the average values, are reported in the bottom sections of Tables 6-3
through 6-5. Before discussing the supply flexibilities in the individual markets, there are al'so
severa genera conclusions evident in the empirica results. First, the supply price flexibilities
increase as |oad increases—as we move from regime 1 to regime 3 (see Fig. 6-2 and 6-6). Thus,
the empirical results support the notion of a*“hockey” stick shape for supply. At initially high
levels of load served, small changesin load can have dramatic effects on LBMP.
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In Neenan Associates (2002) previous evaluation of the PRL programs for 2001, it was
suggested that the supply price flexibilities would be highest in markets where price variability
was high relative to load variability, and average prices were high. Supply price flexibilities are
indeed larger the real-time market in New Y ork City and Long Iland then they are for the
Hudson “super” zone. Thisis consistent with the fact that price variability is higher in these two
former zones, as are average prices. On average, the April supply flexibility (e.g. the percentage
change in LBMP due to a percentage change in load) in the real time market in New York City is
13.06, which is 10 % higher than for Long Idand (11.88), and over twice as large as for the

Hudson “super” zone (5.69).

In the last part of the “sping” functions for al three zones, the supply flexibilities are
affected by variables that shift the supply function. In some of the models, real-time load squared
is used as a explanatory variable, as are variables that reflect the number of minutesin the
previous or current hours that constraints transmission constraints were binding and the
proportion of the current generation offered to maximum generation offered during the month
system wide. This latter variable is designed to reflect the proportion of generation available in
April (not on scheduled outage) that was bid into the system during a particular hour. One would
expect prices to rise with the number of constraint minutes and fall as the proportion of maximum
generation offered rises. Asisseen in Tables 6-3 through 6-6 and the graphs in Appendix A, this
is indeed what happens.

Supply Price Flexihilitiesin the Real-Time Market for the Summer 2002

Although we only needed supply curves for three of our supply regions to study the
effects of the April EDRP events, we need supply relations for al five regions for the analysis of
the summer 2002 EDRP events.

The two regions that were not needed in April are the Capital zone and the Western New
York “super” zone (Tables 6-7 and 6-8). In the third part of the “spline” function price
flexibilities averaged 6-67 and 5.97 for western New Y ork and the Capital zone, respectively. A
priori, one might have expected to see the higher average price flexibilities in the Capital zone, as
was the case in the 2001 evaluation (Neenan Associates, 2002). However, this past summer there
were some high pricesin western New York, and it is clear that much to the extreme price
responsiveness was a so due to the effect of high loads in adjacent zones. It is this latter effect
that is more pronounced in western New Y ork than in the Capital zone.
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As we expected, the supply equations for the real-time market during the summer of 2002
differ from those in April (compare Tables 6-3 through 6-6 and Tables 6-8 through 6-10 for the
differences in the Hudson Region, New Y ork City and Long Idand, respectively). The average
price flexibilities in the third part of the “spline” functions for these zones are 4.69, 12.82, and
5.16 in the Hudson Region, New Y ork City, and Long Idand, respectively. These averages are
dightly lower than those for April, a surprising result at first glance given that there were no
extreme pricesin April. However, a careful examination of the data revedl s that although prices
in April never exceeded $350/MW in these regions, the supply curves till rise very steeply.
Therefore, in percentage terms, prices rise considerably for small changesin load because of the

low initia price against which the percentage changes are measured.

Further, the price data for high loads followed a more definite pattern during April; there
greater complexity and interaction among zones during the summer led to a more diverse pattern
of price and quantity combinations during the summer. As aresult of this complexity, the range in

elasticity values during the summer in these three zones is wider thanin April.**

This complexity
also explains the negative flexibilities, which appear contour intuitive at first glance. However, it
isin these negative flexibilities that explain the extremely low prices in some hours of high loads
(e.g., the situations reflected in Fig. 6-5 and 6-6). Because of the influence of adjacent load, it is
possible for aceterisparibus change in load in one of these regionsto lead to adrop in the

LBMP, perhaps due to being now able to serve total 1oad with a higher proportion of base load.

Supply Price Flexibilitiesin the Day-Ahead Market for the Summer 2002

We aso need estimated supply flexibilities for the summer of 2002 in the day-ahead
market in order to assess the performance of load bid in DADRP. These are reported in Tables 6-
11 through 6-15. On baance, we were able to explain more of the variation in prices in these
markets than in the real-time markets, and we were able to rely on the same types of “shifters’ to
accommodate some of the complexity inherent in price formation. As seen in Appendix A, the
estimated supply equations, accommodating the extreme values these “ shifters’ track the data
well. The average price flexibilities are 4.21, 4.96, 3.91, 3.55, and 6.52 in western New Y ork, the

14 |tisfor this reason that the supply functions plotted in Appendix A do not track the data for these regions
in the summer to the same extent that they do in April. Still, there performance is rather remarkable given
the small number of supply “shifters’ for which data are available.
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Capital zone, the Hudson Region, New Y ork City, and Long Idand, respectively. Within each
zone, they do vary considerably around these mean values.

In general these averages are smaller than for real time, as one might expect, and they are
smaller than for the summer of 2001 (see Neenan Associates, 2002). These lower values are
undoubtedly explained in large measure by the fact that average summer pricesin 2002 in the
DAM were lower than last year, and were less variable as well.

Evaluation of the 2002 PRL Program Events

Somewhat unexpectedly, EDRP events were called as early as April 2002; the remaining
events were called during late July and mid August, times during which one would most likely
expect any system reliability problems due to peak loads on hot summer afternoons. After first
describing these 2002 EDRP events, we summarize the strategy for evaluation and provide
empirical estimates of these various effects. In most cases, these effects are broken out by pricing
zone or “super” zone. Since the pricing zones were established for reasons other than overall
system security, the discussion of this latter issue is most effectively done at the system level.

2002 EDRP Events

Because the supply models that must be used to estimate the effects of the April events
differ from those for the summer events, we discuss the events separately. Moreover, the summer
events were caled statewide, and there were many more program participants during the summer
events.

The April Events

These April events were called on April 17, from 12:00 noon to 6:00 pm, and on April 8,
from 12:00 noon to 6:00 pm. These events were caled primarily for the pricing zones in the
lower Hudson Valey (G, H, and I) and New Y ork City (J) and Long Idand (K). On April 18, the
events were also called in the Genesee zone (B)."®

The April events were called prior to the May 31, 2002 deadline for program enrollment.
Based on data supplied by the NY1SO, the total program participants at that time numbered 333

15 Because of the low prices in Western New Y ork and difficulty in modeling supply for asingle zonein
Western New Y ork, it was impossible to estimate any market effects in that one zone.
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(including the 116 combined EDRP/SCR participants), essentially those firms enrolled in the
2001 programs (Table 6-16). There were an additiona 94 customers enrolled only in the
ICAP/SCR program.™® The average hourly load reductions from EDRP participants during the
April events are given by zone in Table 6-17. During the April event hours, there were on average
36.1 MW of PRL load reduction (Table 6-17, column d); 61% of the EDRP load reduction came
from New York City (Table 6-17, column d). Another 22% was from the Hudson Region, while
the remaining 17% was from Long Island (Table 6-17, column d).

The Summer Events

In contrast to the April events, the 2002 EDRP events of July 30, from 1:00 pm to 6:00
pm, and August 14, again from 1:00 pm to 6:00 pm, were called statewide. Further, these events
occurred after the deadline for 2002 enrollment, and the load reduction realized reflects the
substantial increases in the numbers of customers and subscription in both SCR and EDRP over
and above the 2001 levels.

At the time the summer 2002 events were called, there were atotal of 1,785 customers
enrolled in the EDRP and SCR programs, up from 395 in 2001 (Table 6-18, column d). Of this
total, 1,534 end- use customers enrolled only in EDRP; another 177 customers were enrolled in
both SCR and EDRP, while 74 customers were enrolled only in SCR (Table 6-18). Western New
York had 519 PRL program participants (Table 6-18, column d). Long Island has over 900 PRL
participants, but the vast majority of them are small residential customers belonging to a direct

load control program (Table 6-18, column d).

Due to the increased enrollment, at the time of the summer events there over 1,478 MW
subscribed to EDRP (sum of columns e and h, Table 6-18), and 681 MW subscribed to SCR (sum
of columnsf and g, Table 6-18). To the extent that between 500 MW and 600 MW of SCR and
EDRP loads are subscribed to joint program participants, it is unlikely that these are independent
amounts of load reduction resources. To assume so would most likely be double counting the
potential load reduction available during an EDRP event. Because of the number of customers

and their size, it is not surprising that the largest proportion of subscribed MW isfound in

16 The distribution of EDRP customersin the 2001 programs by zone and type of program provider isin
Table 1.12 of the 2001 evaluation report (Neenan Associates, 2001).
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Western New Y ork. This has not changed from last year, athough subscription levels in the City
and Long Idand have increased disproportionately to those of the other zones.

As one would expect, the hourly load reductions from EDRP participants during the July
and August events were much higher, averaging 663.2 MW (Table 6-19, columnsd and |,
respectively). Western New Y ork accounted for 61% of the SCR and EDRP load reduction, while
the Capital zone accounted for 10% of the EDRP load reduction (Table 19, columns d and j).

New Y ork City accounted for 13% of the EDRP load reduction and 10% of the SCR load
reduction. Long Island accounted for 11% of the EDRP load reduction, while the Hudson region

accounted for the remaining 5%.

Overall Strategy for Evaluating the Effects of the PRL Programs

The overdl strategy for evaluating the effects of the PRL programs, and alist of the maor
market effects are given in Fig. 6-6. These effectsinclude:

Estimated changes in electricity prices;

Estimated collateral benefits—redistribution of payments from generators to customers,

or vice versa;

Effect of program on system reliability;
Program costs, and

Estimated reduction in risk.

We begin with an evaluation of the EDRP events and then proceed to the evaluation of DADRP.

The EDRP Evaluation

The theory underlying the effect of load reduction or on-site generation during an EDRP
event is developed in detall in earlier reports to the NY1SO by Neenan Associates (2001 and
2002). It need not be repeated here.

To estimate the effects of the EDRP eventson LBMP in real time, we must perform two

sets of smulations for each pricing zone or “super” pricing zone. The simulations are:

1. Thefirst set of smulations is designed to calculate a set of base pricesin the rea-time
market for the hours in the April, July, and August 2002 emergency events. These prices
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for the event hours are calculated by adding back into load the load reduction from
EDRP. These reflect the prices at which the market would have cleared had the load
reduction measures been taken. These base prices are thus the appropriate ones against
which to compare the prices resulting from the partial dispatch of the 2002 EDRP |oad
reduction.

2. The second set of simulations is designed to estimate the additiona effect on LBMPin
real time if EDRP resources are dispatched in addition to resources in ICAP/SCR.

In these simul ations we assume that EDRP resources cannot set LBMP, athough there has been

some discussion that this will change for next year’ s program.

Effects of the April 2002 EDRP Events
Effectson LBMP's

The effects of the April 2002 EDRP events on the real-time e ectricity market in New
York State are also provided in Table 6-17."" As stated above, there was, on average, about 36.1
MW of hourly load reduction during these events. During those hours, LBMP in rea time
averaged $215/MW, $209/MW and $187/MW in New Y ork, Long Isand, and the Hudson River
region, respectively (Table 6-17, column €). Had this load reduction not been delivered by EDRP
participants, our smulations estimated that the average LBMPs in red time would have been
somewhat higher, $223/MW, $215/MW and $191/MW in New Y ork, Long Isand and the
Hudson River region, respectively (Table 6-17, column ¢). *®

These implicit price reductions due to EDRP load curtailments are modest since load
reductions as a percent of real time load averaged less than 0.3% in al of the regions (Table 6-17,
column f). Thus, athough the supply flexibility in New Y ork was on average over 13 during the
month of April (Table 6-17, column h), the average hourly reduction in LBMP due to EDRP
curtailments was only 3.42% (Table 6-17, columns g). The average reductionsin LBMP in the

other zones were smaller till, 2.18% and 1.63% in Long Island and the Hudson region,

" The hourly results are detailed in Appendix B.

18 As described in Neenan 2001, supply flexibility models are used to simulate what the price otherwise
would have been. The supply flexibility is defined as the percentage change in price due to a one percent
changein load.
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respectively (Table 6-17, columns g), despite average supply flexibilities of about 6 and over 11,
respectively (Tables 6-5 and 6-6).

One consequence of the declinein NY SO real-time prices due to the EDRP curtailments
is that there would have been some transfers from generators to LSE’ s (perhaps ultimately to
customers) relative to what would have happened without the load reductions. From a customer
perspective, these can be called collateral benefits. From last year’ s evauation (Neenan
Associates, 2002), the collateral savings are defined as the real-time LBMP price change due to
the EDRP participant load reductions multiplied by the difference between the |oads served in
real time and those served in the DAM. Thisisthe energy that is settled in the real time market.

The transfers from generators to others are estimated to equal $358,874 (columnsi in
Table 6-17); 82% ($293,433) are associated with load curtailmentsin New Y ork City. On an
hourly basis, these collaterd benefits averaged $24,453, $948, and $4,506, in New Y ork City, on
Long Idand and in the Hudson River Region, respectively (Table 6-17, column i).

Program Payments

The digtribution of EDRP program payments to participants, which totaled $216,583, is
summarized in Table 6-20. Of the total, 58% were to participantsin New Y ork City, while
another 17% went to participants in Long Idland. About 21.5% went to customers in the Hudson
River Region, and the remaining 3.4% was paid to participants in Western New Y ork.

Effects on Average LBMP and its Variability

As discussed in the 2001 evaluation (Neenan Associates, 2002), the collateral benefits
arising from load curtailments mentioned above are transfers to buyers from sellers. However, by
affecting the number of extreme prices, EDRP load curtailments reduce both average LBMPs and
the variability in LBMPs, thus adding importantly to the liquidity of the market. *°

19 Thereisno need in this report to discussin detail the role of mean price and price variability in affecting
the value of an investment or portfolio. The results are well known and the details can be found in standard
texts such as Sharpe, Alexander and Bailey (1995, Chapters 6-8), and the associated references. In theory,
one would ultimately expect the price of hedging contracts to reflect both average price reductions and
reductionsin price variability. It is easy to calculate the cost reduction due to lower average prices simply
by accounting for the differences in average prices Note that these benefits reflect the available PRL load.
If more loads participate, or participant price elasticity increases, then so do the benefits.

In considering these potential cost savings, itisimportant to emphasize that these estimates are probably

lower bounds on the actual saving because they don't reflect any cost reduction due to the fact that prices

arelessvariable aswell. To estimate the effect of lower variability on the price of hedges, it would be
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From the datain Table 6-21, one can see thisis the case, although the effects are very
small.?® But, given the relatively small amount of load reduction in these April events, one could
hardly expect otherwise. The average LBMP for the hours from 6:00 am. to 10:00 p.m. during
weekdays in April were lower than they would have been without the EDRP load reduction by
about $0.27/MW in the City, and by about $0.18MW and $0.11/MW on Long Isand and in the
Hudson Region, respectively (Table 6-21, column g). The standard deviationsin pricesin all
three zones fell dightly as well (compare column b with column e in Table 6-21). If these dightly
lower prices were reflected in the long-term cost of hedging load, the savings would be estimated
at $260,780 (Table 6-21, column h).

Effects of the Summer 2002 EDRP Events
Effectson LBMP's

The effects of the summer 2002 EDRP events on the real-time el ectricity market in New
York State are also provided in Table 6-19.** As stated above, there was, on average, about 663.2
MW of hourly load reduction during these events. During those hours, LBMP in rea time
averaged $93/MW, $99/MW, $161/MW, $54/MW, and $87/MW in the Capital Zone, New Y ork
City, Long Idand, the Western Region, and the Hudson River region, respectively (Table 6-19,
column e). Had this load reduction not been delivered by EDRP participants, our smulations
estimated that the average LBMPs in real time would have been somewhat higher, $114/MW,
$107/MW, $177/MW, $74/MW, and $92/MW in the Capital Zone, New Y ork City, Long Idand,
the Western Region, and the Hudson River region, respectively (Table 6-19, column c). *?

These implicit price reductions due to EDRP load curtailments are significant in some

pricing zones due to a combination of the relative load reduction, and the relatively high price

necessary to have information about how risk- averse purchasers of electricity are asagroup (e.g. the
extent to which they discount price risk in their hedging decisions). Alternatively, afinancial model that
reliably produced hedge prices using price means and variances would indicate the value of PRL loads.
These results are beyond the scope of this study.

20 These effects would be even more modest, or could actually be reversed in the event that SCR and EDRP
load reductions are allowed to set LBMPs according to the current hybrid pricing rulesin those pricing
intervals when the load reduction is needed to maintain system reserves.

2L The hourly results are detailed in Appendix D.

22 As described in Neenan 2001, supply flexibility models are used to simulate what the price otherwise
would have been. The supply flexibility is defined as the percentage change in price due to a one percent
changein load.
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flexibilities of supply. Asaresult of EDRP, load in these event hours was reduced in these hours
by an average of 4.41%, 3.15%, and 1.53% in the Western Region, the Capital Zone, and Long
Idand, respectively. Load was reduced by less than 1% in both the Hudson Region and New Y ork
City (Table 6-19, column f). Thus, although the supply price flexibilities in the Capital Zone and
the Western Region were lower on average during these hours than in New Y ork (Table 6-19,
column g), the average hourly reduction in LBMP due to EDRP curtailments were estimated to be
20.05% and 25.09% in the Capital Zone and the Western Region, respectively—between two and
three times the 7.36% reduction in New Y ork City (Table 6-19, columns g).

One consequence of the decline in NY1SO real-time prices due to the EDRP curtailments
is there would have been some transfers from generators to L SE’ s (perhaps ultimately to
customers) relative to what would have happened without the load reductions, From a customer’s
perspective, these can be called collateral benefits. From last year’'s evaluation (Neenan
Associates, 2002), the collateral savings are defined as the real-time LBMP price change due to
the EDRP participant load reductions multiplied by difference between the loads served in real
time and that served in the DAM. Thisisthe energy that is settled in the real time market.

The transfers from generators to others are estimated to equal $577,979 (columnii in
Table 6-19); 53% ($305,761) are associated with load curtailmentsin New Y ork City. Another
21% of the collateral benefits were in the Western Region, while shared in the Hudson Region
and the Capital Long Idand were 10% and 12 %, respectively. The Capital Zone received the
remaining 5% (Table 6-19, column i).

Program Payments

The EDRP program payments for EDRP for the July 30 and August 14, 2002 summer
events are given in Table 6-22. In total, payments equaled $3,318,381. The lion’s share (61%) of
the payments went to participants in the Western New Y ork Region, while 13% went to
participantsin New Y ork City, 11% went to Long Idland participants, 10% went to the Capital
zone, and the remaining 5% went to customers in the Hudson River Region. In contrast to last
year, rea-time LBMPs during the event hours never exceeded $500/MW in any pricing zone, so
payments are distributed in exactly the same proportion as a zone's contribution to overall EDRP

performance.

Effects on Average LBMP and its Variability
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As dtated above, these collateral benefits arising from load curtailments during the
summer of 2002 are transfers to buyers from sellers. However, by affecting the number of
extreme prices, one might also expect EDRP load to reduce both average LBMPs and the
variability in LBMPs, thus adding importantly to the liquidity of the market.

Although these effects are relatively modest, they are similar on an hourly basis to those
from last year’s EDRP events (Neenan Associates, 2002), and if these programs persist in the
long run and market participants come to expect that real-time LBMPs are likely to be lower and
less variable, eventualy this influence will be reflected in the prices at which customers can
hedge load, either through physical bilateral supply contracts or financial hedges.

The average real-time LBMPs for the hours from 6:00 am. to 10:00 p.m. during
weekdays in July and August were lower than they would have been without EDRP event |oad
reduction by $0.20/MW in the Capita Zone and by $0.19/MW in Western New Y ork (compare
columns aand d in Table 6-23). The average price reductions are even smaller for the other
zones, ranging from a reduction of $0.15/MW on Long Island and $0.08/MW in New Y ork City
to only $0.04/MW in the Hudson River Region (compare columns aand d in Table 6-23).

The standard deviations in LBMPs fal as well, by a high of $0.23/MW and $0.22/MW
on Long Island and in the Capita Zone, respectively, to lows of $0.10/MW in both New Y ork
City and Western New Y ork and $0.05/MW in the Hudson River Region (compare columnsb
and ein Table 6-23).

Based on these estimated price changes, the estimated long-term reduction in the cost of
hedging load would total $330,307 (column h of Table 6-23). Of this total, about 56% would
accrue to customersin Western New Y ork and about 19% would accruein New Y ork City
(calculated using column h of Table 6-23). Long Island would see 22% of these cost reductions,
while the Capital Zone would see 12% and the Hudson River Region would receive just over 3%.

Effects of both the April and Summer EDRP Events on System Reliability

Load reduction during EDRP events will also affect the reliability of New York’s entire
electricity system. Indeed, some might argue that this purpose, and this purpose done, justifies an
emergency program and dictates how it should be deployed and participants should be paid. After
al, the name emergency programimplies that it would be utilized when market operations fail to

provide the desired level of system security. Regardless of whether one holds this view, clearly
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the positive effects of EDRP on system reliability are an essentiad component of the program’s
benefits, and should be included in assessing the program’s market effects.

Conceptualy, the effects of EDRP load reduction on system security aremore difficult to
define than are the collateral benefits of or the potentia effects on the cost of hedging load, and
they are certainly more challenging to estimate empirically. To begin to understand this measure
of benefits, it should be noted that a forecasted deficiency in operating reserves alows the
NY SO to count EDRP load and Special Case Resources as operating reserve in order to assist in
eliminating the shortfall (NY SO Emergency Operations Manual, 2001). Therefore during both
the April and summer events of 2002, EDRP and Special Case Resources were deployed by the
NY SO, perhaps along with more conventional actions, such as voltage reduction and externa
emergency energy purchases, in effect confirming that at least one role of these programs isto
provide the system with emergency operating reserves.

We can assess the benefits of EDRP load in terms of its effect on system security by
looking a how an increase in reserves would reduce the Loss of Load Probability (LOLP) and
thereby reduce the costs associated with brownouts and blackouts that result in un-served
energy.”® Fig. 6-8 depicts graphically the relationship between reserves and LOLP. As seen in the
graph, the LOLP associated with 100% of the required reserves (point a) is very small. However,
as reserves fall below this required level (moving to the left of point &), the LOLP beginsto rise,
gradually at first, but as reserves continue to fall, LOLP rises much more rapidly, approaching 1
as reserves approach zero. Thus, as system operators forecast a reserve shortfal, the system state
is represented by a point such as b. By calling EDRP, the |oad reduction works to restore reserve
margins—thus moving the system from point b to the right toward point a The extent to which
reserve margins are completely restored is a function of the amount of load reduction or on site
generation that is provided by EDRP participants. Asis apparent in the data provided by the
NY SO, thisload reduction was sufficient to restore reserves during some hours or portions of
hours during both the April and summer EDRP events. In other hours, they only partialy restored
reserve margins to 100% level (Fig. 6-9).

From this perspective, a measure of the benefits of EDRP can be defined by the changein
the Value of Expected Un-served Energy (VEUE), asfollows:

2 Thisinterpretation is consistent with how Analysis Group (1991) valued load reduction in its early 1990s
voluntary interruptible load program (V1PP).
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(2490 DVEUE = (Changein LOLP) * (Outage Cost/MW) * (Un-Served Load in MW)

The change in the VEUE, labeled DV EUE quantifies the impact on end-use customers of service
interruptions. If the deployment of EDRP resources results in a positive change in VEUE, then
that benefit qualifies as a contribution to system security.

To estimate DVEUE, one must know the relationship between the system reserve margin
and the probability of an outage (Changein LOLP), aswell as the cost incurred by customers
from an outage (Outage Cost/MW) and the amount of un-served energy associated with the
situation under evaluation (Un-Served Load MW). While these factors all have a sound basisin
engineering and economic principles, none of these pieces of information is readily quantifiable
from conventional market transactions data* Put differently, in order to make a direct application
of egquation (24) for estimating the change in the expected value of un-served energy dueto an
EDRP load reduction, one would clearly need to estimate the relationship between reserve levels
and the loss of load probability (e.g., the relationship in Fig. 6-8) for the entire New Y ork State
electricity market to effect the most appropriate comparison of EDRP payments relative to the
value of EDRP load reduction in restoring system security. This could only be accomplished by
the NY1SO through a production system simulation analysis conducted from atotal system-wide
planning perspective. This type of analysis was clearly beyond the scope of this research.

Furthermore, only a handful of comprehensive studies to estimate outage costs have been
completed in the past 15 to 20 years. Fortunately, one of the most comprehensive studies was
conducted by Niagara Mohawk Power Corporation in the early 1990's. In that study, the average
outage costs for industrial and commercial customers were estimated at $7,400/MWh (Analysis
Group, 1990). However, in a subsequent study evaluating Niagara Mohawk’ s Voluntary
Interruptible Pricing Program (Analysis Group, 1991), Anaysis Group used arange of outage
costs from $500/MWh to $15,000/MWh to calibrate their demand models.® This broad rangein
values was used because of the subjectivity associated with the initial outage cost estimates. The

24 A discussion of how outage cost and LOL P are conceptualized and measured, see Chao, H.P., R. Wilson
(2987).

25 RTP programs operated by many vertically integrated utilities derived the LOL P/Reserves curve using
production simulation models and then established an hourly outage costs by tracing the hour’ s reserve
against the curve and multiplying the corresponding LOL P by an established value for outage cost, usually
avalue of oneto two dollars per kWh.
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British PoolCo model, which required a value for lost load, adopted a value of approximately
$2,500/MWh.?®

To circumvent these problems, we begin the analysis of the system-wide security benefits
of EDRP load reduction by solving equation (24) for the un-served load (e.g. the load that would
need to be at risk in order DVEUE to exactly to EDRP program payments to customers). This
essentially isthe load at risk that would be needed for the program to “break even” if the only
benefits considered are those from changes in system security. Solving equation (24) for the

change in LOLP, we have:
(25) (Un-Served Load in MW) = [DVEUE] / [(DLOLP) * (Outage Cost/MW)]

We can now evaluate this equation for alternative estimates of outage costs and arange in vaues
for the DLOLP?" Recalling that the EDRP payments to customers are $216,583 and $3,318,381
for the April and summer events, respectively, these calculations (for four alternative outage costs
and six reductionsin LOLP) are presented in Tables 6-24 and 6.25.

Perhaps the most striking feature of the results of this analysis for the April eventsis that
under the most conservative assumptions about both outage costs (e.g. $1,000/MW) and the
reduction in LOLP (e.g. 0.05) only 3.6% of the load would have had to be at risk in order for the
benefits in terms of VEUE to exceed the program costs (column a of Table 6-24). If one assumes
that either the reduction in LOLP due to EDRP load is larger or if outage costs exceed
$1,000/MW the load at risk needed for the benefits to outweigh the costs falls rapidly. At the
other extreme (where outage costs are assumed to be $5,000/MW and the changein LOLPis
assumed to be 0.50), only 0.1% of load would have to be at risk for the program benefits to equal
program costs.

%5 Patrick and Wolak (2000) estimate that in the England and Wal es power markets, the outage costs, or
willingness to pay to avoid supply interruptions during 1990/91 was £2,000/MWh (approximately
$2.50/kWh), and that increased steadily in subsequent years with the growth of the Index of Retail Prices.
In 2001, Britain converted from central pool pricing to bilateral markets and as a result the value of lost
load is no longer used directly to set market prices.

27 To account for the fact that EDRP load could be equal to, fall short of, or exceed the reserve shortfall
during any five-minute interval of an event hour, we multiplied the outage cost by the proportion EDRP
contributed to total reserve shortfall during all intervals of the event hours. In thisway, we are effectively
assuming that outage costs are zero in those portions of the hour in which EDRP load was not needed to
restore system reserves. These adjustments are based on interpolations from the graphic display of EDRP
load and systemwide provided by NY1SO.
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As seen from a dightly different perspective, in Appendix Tables 6-1D and 6-2D, the
system security benefits due to the April EDRP load reduction could be small if only asmall
fraction of load had been at risk or could exceed program costs by several orders of magnitude if
al or nearly al load had been as risk of an outage. For the April events, system security benefits
would fall short of program costs only under the most conservative assumptions. no greater than
5% of the load was at risk; outage costs were no greater than $1000/MW; and the load reduction

led to a decrease in LOLP of no more than 0.05.

The situation is not so clear-cut for the summer events. In contrast to the April results,
under the most conservative assumptions about both outage costs (e.g. $1,000/MW) and the
reduction in LOLP (e.g. 0.05) 48.9% of the load would have had to be at risk in order for the
benefits in terms of VEUE to exceed the program costs (column a of Table 6-25). It remains true
that the load at risk needed for the benefits to outweigh the costs fals rapidly if one assumes that
either the reduction in LOLP due to EDRP load is larger or if outage costs exceed $1,000/MW.
However, at outage costs of $1,000/MW, the load at risk needed to equate VEUE benefits to
program costs would remain above 20% until the reduction in LOLP due to EDRP load relief
exceeds 0.10 (column a of Table 6-25). Alternatively, of areduction in LOLP of only 0.05, the
percentage of the load at risk needed to equate VEUE benefits to program costs would fall to
9.8% if outage costs were assumed to be $5,000/MW.

Again, as seen from a dightly different perspective in Appendix Tables 6-3D and 6-4D,
the system security benefits due to the April EDRP load reduction could be small if only if a
small fraction of load had been at risk or could exceed program costs by several orders of
magnitude if al or nearly al load had been as risk of an outage. For the summer events, system
security benefits would fall short of program costs if only 5% of the load had been at risk except
under the assumption that outage costs are at least $5,000/MW or the load reduction led to a
reduction in the LOLP of at least 0.20. If a somewhat larger share of the load were at risk, it is
likely that the benefits in terms of VEUE would exceed program costs. Clearly, in this case, as
well asin April, if nearly al load had been at risk, benefits would aways exceed program costs,

and often many times over.

Effects of the Summer 2002 DADRP Bidding Activity

Our analysis of the effects of bidding in the day-ahead market is limited to the activity
during the summer months of 2002. It isin these months that the effects of load reduction on
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pricesin the DAM are of most interest, and because the primary focus of the EDRP evaluation
was on the summer events, the NY SO was able to make price and fixed bid load data for the
DAM in the summer months available without much additional effort. It is these data that were
needed to estimate the supply curves for the DAM.

According to records supplied by the NY1SO, there are currently 24 customers
participating in the DADRP. Most, but not al are located in the Capital district and in Western
New York, and it is only in these regions that any DADRP were accepted during the months of
June, July, and August. There were 158 hours during which bids were accepted in the Capital
Zone, and 59 hours for which bids were accepted in western New Y ork. The effects on the DAM
from these bids accepted in DADRP are summarized in Tables 6-26, 6-27, and 6-28.

The Effectson LBMP in the DAM

The aggregate and hourly effects of DADRP bidding on pricesin the DAM are givenin
Table 6-26.%° For the three summer moniths, there were atotal of 1,468 MW of bids accepted in
the DAM; 29% of thistotal was from customersin western New Y ork, while the remaining 71%
was in the Capital region (Table 6-26, column d). The average hourly load reduction in both
zoneswas 7 MW (Table 6-26, column d). In these hours, this load reduction represented 0.4% of
the fixed bid load in the DAM for the Capital region, and 0.1% of the fixed bid load in western
New York (Table 6-26, column g). The changesin hourly LBMPsin the DAM due to thisload
reduction averaged 1.1% in the Capital region and 0.4% in western New Y ork (Table 6-26,
column h).

These modest price reductions in the DAM led to an estimated revenue transfer of
$394,574 in collateral benefits from generators to wholesalers, assuming that al fixed bid load
was settled in the DAM (Table 6-26, column k). However, it is estimated that only about 60% of
the fixed bid load is settled in the DAM (40% through bilateral contracts); thus, actual collateral
transfers would be only $236,745 (Table 6-26, column |).

Program Payments

Program payments for DADRP are summarized in Table 6-27. Of the $110,216 in total
payments, 75% went to customers in the Capital zone, while the remaining 25% was paid to

28 The hourly details are given in Tablesin Appendix E.
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customersin western New Y ork (Table 6-27). Average hourly payments were somewhat higher
in the Capital zone as well ($521 vs. $473).

Effects on Average LBMP and its Variability

Because of the very modest decreasesin LBMPsin the DAM due to the activity in
DADRRP, it is not surprising that the effects of this program on average summer pricesin the
DAM and price variability were extremely modest as well (Table 6-28). Average prices in the
Capital zone would have fallen between $0.06/MW and $0.21/MW in these months, while the
reduction would have been no more than $0.04 during any of the months in western New Y ork
(Table 6-28, column g). The estimated reduction in the long-term cost of hedging would have

been $202,349—73% accruing in the Capital zone (Table 6-28, column h).
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Table 6-1 Summary Datafor Hourly LBMP and Load by Zona Aggregates for Which Separate
Supply Functions are Estimated (April 2002, Afternoon Hours) *

West of Total East (ZonesA, B, C,D & E)

Statistic DAM Bid Load (MW) DAM LBMP ($MW) RT Load (MW)  RT LBMP ($/MW)
Maximum 6,374 $56 7,377 $88

Mean 5,507 $32 6,459 $28
Minimum 4,548 $19 5,373 $5
Standard Deviation 421 $7 520 $10

Capita (ZoneF)

Statistic DAM Bid Load (MW) DAM LBMP ($/MW) RT Load (MW) RT LBMP ($/MW)
Maximum 1,265 $88 1,572 $121

Mean 1,030 $43 1,275 $38
Minimum 794 $29 1,029 $19
Standard Deviation 98 $11 124 $13

Hudson River (ZonesG, H & 1)

Statistic DAM Bid Load (MW) DAM LBMP ($/MW) RT Load (MW)  RT LBMP ($/MW)
Maximum 1,608 $78 3,030 $281

Mean 1,342 $44 2,044 $47
Minimum 1,153 $31 1,139 $20
Standard Deviation Q0 $9 321 $39

New York City & Longidand (ZonesJ& K)

Statistic DAM Bid Load (MW) DAM LBMP ($/MW) RT Load (MW)  RT LBMP ($/MW)
Maximum 8,867 $197 12,064 $321

Mean 6,846 $49 8,547 $52
Minimum 5,585 $34 6,809 $21
Standard Deviation 727 $23 1,205 $45

* Afternoon hours correspond to 1:00 p.m. through 7:00 p.m. Pricesin zonal aggregates are |oad weighted averages.
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Table 6-2 Summary Data for Hourly LBMP and Load by Zonal Aggregates for Which Separate
Supply Functions are Estimated (Summer, Afternoon Hours, 2002)*

Capital (Zone F)

Statistic DAM Bid L oad (MW) DAM LBMP ($/MW) RT Load (MW) RT LBMP ($MW)
Minimum 901 $25 1,114 $12
Maximum 1,928 $214 2,108 $1,008
Mean 1,413 $58 1,594 $49
Standard Deviation 246 $31 242 $66
New York City (Zone J)
Statistic DAM Bid Load (MW) DAM LBMP ($/MW) RT Load (MW) RT LBMP ($/MW)
Minimum $29 $21
Maximum $199 $1,123
Mean $76 $71
Standard Deviation $32 $74
Long Island (ZoneK)
Statistic DAM Bid Load (MW) DAM LBMP ($/MW) RT Load (MW) RT LBMP ($MW)
Minimum $37 $21
Maximum $601 $1,109
Mean $87 $81
Standard Deviation $72 $77
West of Total East (ZonesA, B, C,D, & E)

Statistic DAM Bid Load (MW) DAM LBMP ($/MW) RT Load (MW) RT LBMP ($/MW)
Minimum 4,701 $17 5,345 $12
Maximum 8,882 $158 9,506 $996

Mean 6,643 $47 7,460 $44
Standard Deviation 925 $25 927 $64

Hudson River (ZonesG, H, & I)
Statigtic DAM Bid L oad (MW) DAM LBMP ($/MW) RT Load (MW) RT LBMP($/MW)
Minimum 1,193 $24 1,884 $13
Maximum 2,700 $197 4,031 $1,106
Mean 1,843 $59 2,858 $55
Standard Deviation 387 $30 555 $73
New York City & Long Island (ZonesJ & K)
Statistic DAM Bid Load (MW) DAM LBMP ($/MW) RT Load (MW) RT LBMP ($/MW)
Minimum 6,331 $32 7,373 $24
Maximum 11,384 $375 15,443 $1,118
Mean 9,107 $81 11,525 $74
Standard Deviation 1,170 $45 2,001 $74
New York State (Zones A - K)

Statistic DAM Bid Load (MW) DAM LBMP ($/MW) RT Load (MW) RT LBMP ($/MW)
Minimum 13,229 $28 16,212 $22
Maximum 24,359 $228 30,664 $1,072
Mean 19,006 $65 23,438 $61
Standard Deviation 2,619 $33 3,707 $69

*For June, July and August, 1:00 pm through 7:00 pm. Pricesin zonal aggregates are load weighted averages.

** [tisNYISO policy not to report load separately for New Y ork and Long Island.
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Table 6-3 Estimated Real Time Electricity Supply Function, Hudson Super Zone, April 2002

The Segments of the "Spline" Supply Function

Segment 1 Segment 2 Segment 3
Model Coefficients Coefficient T-Ratio | Coefficient T-Ratio | Coefficient  T-Ratio
Constant -1.2552 -1.84
Real-Time Load 0.6238 7.03 5.1082 711
Trans. Const. Wt. by Load 0.2128 3.55
Proportion of Gen. Offered -2.8526 -5.64 -2.8526 -5.64 -2.8526 564 |
Arch (0) 0.0107 6.65
Arch (1) 1.0989 455
Arch (2)
R2 = 0.6976

Knots (% of Maximum Load)

Price Flexibilities** 10.0 68.5
Minimum 0.00 0.62 5.10
Maximum 0.00 0.62 8.57
Mean 0.00 0.62 5.69

* Variables are defined in Appendix Table 6.1A; All are in logarithms, except where noted.

The model estimated is from equation (11), and the coefficients are those associated
with intercept shifter if the same coefficients appear in al segments of the spline.
The other slope shifter variables are formed by multiplying the logarithm of load and the

logarithm of the variable listed in the left-hand column.

** Since there are slope shiftersin the model, the price flexibilities of supply are different at
each data point, and they are calculated according to a generalized version of equations (18-20)
in which there is more than one interaction variable with the logarithm of load served.

Note: the ARCH variables correct for serial correlation in the errors.
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Table 6-4 Estimated Real Time Electricity Supply Function, New Y ork City, April 2002

M odel Coefficients

The Segments of the "Spline" Supply Function

Segment 1

Segment 2

Segment 3

Coefficient T-Ratio | Coefficient  T-Ratio

Coefficient  T-Ratio

Constant -29.9625 -3.08

Real-Time Load 2.6237 12.06 3.8310 3.50

Real-Time Load Squared 0.4845 6.11
Proportion of Gen. Offered -69.1351 -7.94
Lag.Trans. Const. Wt. by Load 0.0001 0.13 0.0001 0.13 0.0001 0.13 |

Arch (0) 0.0054 355
Arch (1) 0.8616 3.56
Arch (2) 0.3443 224
R = 0.8701
Knots (% of Maximum Load)
Price Flexibilities** 45.0 60.0
Minimum 2.62 3.83 10.04
Maximum 2.62 3.83 15.95
Mean 2.62 3.83 13.06

* Variables are defined in Appendix Table 6.1A; All arein logarithms, except where noted.
The model estimated is from equation (11), and the coefficients are those associated
with intercept shifterif the same coefficients appear in all segments of the spline.
The other slope shifter variables are formed by multiplying the logarithm of load and the
logarithm of the variable listed in the left-hand column.
** Since there are slope shifters in the model, the price flexibilities of supply are different at

each data point, and they are calculated according to a generalized version of equations (18-20)
in which there is more than one interaction variable with the logarithm of 1oad served.
Note: the ARCH variables correct for serial correlation in the errors.
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Table 6-5 Estimated Real Time Electricity Supply Function, Long Island, April 2002

The Segments of the "Spline" Supply Function

Segment 1 Segment 2 Segment 3
Model Coefficients Coefficient T-Ratio | Coefficient T-Ratio | Coefficient  T-Ratio
Constant -59.0869 -13.90
Real-Time Load 1.3431 745 7.9871 14.85
Real-Time Load Squared 0.7358 13.16
Trans. Const. Wt. by Load 0.0001 3.01
Arch (0) 0.0035 2.10
Arch (1) 0.8035 4.04
Arch (2) 0.5458 3.99
R2= 0.5508

Knots (% of Maximum Load)

Price Flexibilities** 35.0 59.0
Minimum 1.34 7.99 11.76
Maximum 1.34 7.99 11.96
Mean 1.34 7.99 11.88

* Variables are defined in Appendix Table 6.1A; All are in logarithms, except where noted.

The model estimated is from equation (11), and the coefficients are those associated

with intercept shifter if the same coefficients appear in al segments of the spline.

The other slope shifter variables are formed by multiplying the logarithm of load and the

logarithm of the variable listed in the left-hand column.

** Since there are slope shifters in the model, the price flexibilities of supply are different at
each data point, and they are calculated according to a generalized version of equations (18-20)
in which there is more than one interaction variable with the logarithm of load served.

Note: the ARCH variables correct for seria correlation in the errors.
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Table 6-6 Estimated Real Time Electricity Supply Function, Western NY Super Zone, Summer 2002

M odel Coefficients

The Segments of the " Spline" Suppl

Function

Segment 1

Segment 2

Segment 3

Coefficient T-Ratio

Coefficient  T-Ratio

Coefficient  T-Ratio

Constant

-22.2721 12.37

Real-Time Load

Adjacent Zona Load

1.0473 153

2.8851 14.37

-953.2731 -12.23

114.4911 12.37

Arch (0) 0.0451 19.85
Arch (1) 0.6698 8.24
Arch (2)
R = 0.6084
Knots (% of Maximum Load)
Price Flexibilities** 30.0 75.0
Minimum 1.05 2.89 -11.10
Maximum 1.05 2.89 15.39
Mean 1.05 2.89 6.67

* Variables are defined in Appendix Table 6.1A; All are in logarithms, except where noted.
The model estimated is from equation (11), and the coefficients are those associated
with intercept shifter if the same coefficients appear in al segments of the spline.

The other slope shifter variables are formed by multiplying the logarithm of load and the

logarithm of the variable listed in the left-hand column.

** Since there are dope shifters in the model, the price flexibilities of supply are different at
each data point, and they are calculated according to a generalized version of equations (18-20)

in which there is more than one interaction variable with the logarithm of load served.

Note: the ARCH variables correct for serial correlation in the errors.
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Table 6-7 Estimated Real Time Electricity Supply Function, Capital Zone Super Zone, Summer 2002

The Segments of the " Spline" Supply Function

Segment 1 Segment 2 Segment 3
M odel Coefficients Coefficient T-Ratio | Coefficient T-Ratio | Coefficient T-Ratio
Constant -11.3357 -3.03
Real-Time Load 1.8765 11.79 2.0197 4.05 -637.8404 -2.56
Adjacent Zona Load 82.0124 2.59
Wgt. Transmission Const. 0.0051 4.10 0.0051 4.10 0.0051 4.10 |
Arch (0) 0.0544 16.07
Arch (1) 0.6686 6.74
Arch (2)
R = 0.5543

Knots (% of Maximum Load)

Price Flexibilities** 60.0 80.0
Minimum 1.88 2.10 -4.30
Maximum 1.88 2.10 10.94
Mean 1.88 2.10 5.97

* Variables are defined in Appendix Table 6.1A; All are in logarithms, except where noted.
The model estimated is from equation (11), and the coefficients are those associated

with intercept shifter if the same coefficients appear in al segments of the spline.
The other slope shifter variables are formed by multiplying the logarithm of load and the

logarithm of the variable listed in the left-hand column.

** Since there are dope shifters in the model, the price flexibilities of supply are different at
each data point, and they are calculated according to a generalized version of equations (18-20)
in which there is more than one interaction variable with the logarithm of load served.

Note: the ARCH variables correct for serial correlation in the errors.
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Table 6-8 Estimated Real Time Electricity Supply Function, Hudson Super Zone, Summer 2002

The Segments of the "Spline" Supply Function

Segment 1 Segment 2 Segment 3
Model Coefficients Coefficient T-Ratio | Coefficient T-Ratio | Coefficient  T-Ratio
Constant -13.0014 -3.75
Real-Time Load 1.9250 14.52 2.0974 4,92 -1122.0000 -6.58

Adjacent Zonal Load

115.1531 6.62

Arch (0)
Arch (1)
Arch (2)
R?=

0.0387 11.12
0.7482 7.81

0.6555

Price Flexibilities**

Knots (% of Maximum Load)

57.5

75.0

Minimum
Maximum
Mean

1.93
1.93
1.93

2.10
2.10
2.10

-8.47
10.66
4.69

* Variables are defined in Appendix Table 6.1A; All arein logarithms, except where noted.

The model estimated is from equation (11), and the coefficients are those associated

with intercept shifter if the same coefficients appear in al segments of the spline.

The other slope shifter variables are formed by multiplying the logarithm of load and the

logarithm of the variable listed in the left-hand column.

** Since there are slope shiftersin the model, the price flexibilities of supply are different at
each data point, and they are calculated according to a generalized version of equations (18-20)
in which there is more than one interaction variable with the logarithm of load served.

Note: the ARCH variables correct for serial correlation in the errors.
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Table 6-9 Estimated Real Time Electricity Supply Function, New Y ork City, Summer 2002

The Segments of the "Spline" Supply Function

Segment 1 Segment 2 Segment 3
Modd Coefficients Coefficient T-Ratio | Coefficient T-Ratio | Coefficient  T-Ratio
Constant -62.5755 -11.20
Real-Time Load 1.9621 19.10 7.3021 11.99
Real-Time Load Squared 0.6930 3.98
Proportion of Off. Gen. Bids -1.4157 -4.19 -1.4157 -4.19 -1.4157 -4.19 |
Arch (0) 0.0325 10.23
Arch (1) 0.6491 717
Arch (2)
R2= 0.6656

Knots (% of Maximum Load)

Price Flexibilities** 715 90.0
Minimum 1.96 7.30 12.76
Maximum 1.96 7.30 12.79
Mean 1.96 7.30 12.82

* Variables are defined in Appendix Table 6.1A; All arein logarithms, except where noted.

The model estimated is from equation (11), and the coefficients are those associated
with intercept shifter if the same coefficients appear in al segments of the spline.
The other slope shifter variables are formed by multiplying the logarithm of load and the

logarithm of the variable listed in the left-hand column.

** Since there are slope shiftersin the model, the price flexibilities of supply are different at
each data point, and they are calculated according to a generalized version of equations (18-20)
in which there is more than one interaction variable with the logarithm of load served.

Note: the ARCH variables correct for serial correlation in the errors.
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Table 6-10 Estimated Real Time Electricity Supply Function, Long Island, Summer 2002

The Segments of the "Spline" Supply Function

Segment 1 Segment 2 Segment 3
Model Coefficients Coefficient T-Ratio | Coefficient T-Ratio | Coefficient  T-Ratio
Constant -44.3926 -20.96
Real-Time Load 0.4610 2.05 4.283 13.76
2-Lag Wgt. Trans. Const. -0.6104 -5.40
Real-Time Load Squared 0.8798 5.70
Adjacent Zonal Load 1.4393 5.37 1.4393 5.37 1.4393 537 |
Arch (0) 0.0285 6.87
Arch (1) 0.7571 4.65
Arch (2)
R?= 0.7406

Knots (% of Maximum Load)

Price Flexibilities** 60.0 87.5
Minimum 0.46 4.28 -7.39
Maximum 0.46 4.28 8.12
Mean 0.46 4.28 5.16

* Variables are defined in Appendix Table 6.1A; All arein logarithms, except where noted.
The model estimated is from equation (11), and the coefficients are those associated

with intercept shifter if the same coefficients appear in al segments of the spline.
The other slope shifter variables are formed by multiplying the logarithm of load and the

logarithm of the variable listed in the left-hand column.

** Since there are slope shiftersin the model, the price flexibilities of supply are different at
each data point, and they are calculated according to a generalized version of equations (18-20)
in which there is more than one interaction variable with the logarithm of load served.

Note: the ARCH variables correct for serial correlation in the errors.
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Table 6-11 Estimated Day Ahead Electricity Supply Function, Western NY Super Zone, Summer 2002

M odel Coefficients

The Segments of the " Spline" Supply Function

Segment 1

Segment 2

Segment 3

Coefficient T-Ratio

Coefficient  T-Ratio

Coefficient  T-Ratio

Constant

-18.1659 -7.29

Fixed Bid Load

Proportion of Gen. Offered
Adjacent Zonal Load

2.3107 29.17

2.4806 8.82

-78.9708 -2.20

-46.5309 -10.88

9.9067 2.26

Arch (0) 0.0052 0.00
Arch (1) 0.8078 513
Arch (2)
R = 0.8384
Knots (% of Maximum Load)
Price Flexibilities** 45.0 60.0
Minimum 2.31 2.48 1.46
Maximum 2.31 248 7.10
Mean 2.31 2.48 421

* Variables are defined in Appendix Table 6.1A; All are in logarithms, except where noted.
The model estimated is from equation (11), and the coefficients are those associated

with intercept shifter if the same coefficients appear in al segments of the spline.
The other slope shifter variables are formed by multiplying the logarithm of load and the
logarithm of the variable listed in the left-hand column.
** Since there are dope shifters in the model, the price flexibilities of supply are different at
each data point, and they are calculated according to a generalized version of equations (18-20)
in which there is more than one interaction variable with the logarithm of load served.

Note: the ARCH variables correct for serial correlation in the errors.
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Table 6-12 Estimated Day Ahead Electricity Supply Function, Capital Zone, Summer 2002

The Segments of the " Spline" Supply Function
Segment 1 Segment 2 Segment 3
M odel Coefficients Coefficient T-Ratio | Coefficient T-Ratio | Coefficient T-Ratio
Constant -18.6887 -13.77
Fixed Bid Load 1.2455 18.78 3.0852 16.77 1.6304 2.43
Proportion of Gen. Offered -60.6415 -7.92
Arch (0) 0.0084 7.04
Arch (1) 0.8786 5.07
Arch (2)
R = 0.7007
Knots (% of Maximum Load)
Price Flexibilities** 55.0 75.0
Minimum 1.25 3.09 1.95
Maximum 1.25 3.09 7.79
Mean 1.25 3.09 4.96

* Variables are defined in Appendix Table 6.1A; All are in logarithms, except where noted.

The model estimated is from equation (11), and the coefficients are those associated
with intercept shifter if the same coefficients appear in al segments of the spline.
The other slope shifter variables are formed by multiplying the logarithm of load and the

logarithm of the variable listed in the left-hand column.
** Since there are dope shifters in the model, the price flexibilities of supply are different at

each data point, and they are calculated according to a generalized version of equations (18-20)
in which there is more than one interaction variable with the logarithm of load served.

Note: the ARCH variables correct for serial correlation in the errors.
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Table 6-13 Estimated Day Ahead Electricity Supply Function, Hudson Super Zone, Summer 2002

The Segments of the "Spline" Supply Function

Segment 1 Segment 2 Segment 3
Model Coefficients Coefficient T-Ratio | Coefficient T-Ratio | Coefficient  T-Ratio
Constant 7.1917 -24.13
Fixed Bid Load 1.0240 13.83] 14715 37.88 -205.7204 -3.47
Proportion of Gen. Offered -118.8051 -9.78
Adjacent Zonal Load 21.3135 3.43
Arch (0) 0.0045 6.23
Arch (1) 1.2500 8.19
Arch (2)
R2= 0.6612

Knots (% of Maximum Load)

Price Flexibilities** 30.0 80.0
Minimum 1.02 1.47 -3.66
Maximum 1.02 1.47 9.11
Mean 1.02 1.47 3.91

* Variables are defined in Appendix Table 6.1A; All arein logarithms, except where noted.
The model estimated is from equation (11), and the coefficients are those associated

with intercept shifter if the same coefficients appear in al segments of the spline.
The other slope shifter variables are formed by multiplying the logarithm of load and the

logarithm of the variable listed in the left-hand column.

** Since there are slope shiftersin the model, the price flexibilities of supply are different at
each data point, and they are calculated according to a generalized version of equations (18-20)
in which there is more than one interaction variable with the logarithm of load served.

Note: the ARCH variables correct for serial correlation in the errors.
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Table 6-14 Estimated Day Ahead Electricity Supply Function, New Y ork City, Summer 2002

The Segments of the " Spline" Supply Function

Segment 1 Segment 2 Segment 3
M odel Coefficients Coefficient T-Ratio | Coefficient T-Ratio | Coefficient T-Ratio
Constant -15.9041 -5.99
Fixed Bid Load 1.6828 1.33 2.3107 7.49 -61.4152 -15.50
Proportion of Gen. Offered -14.2942 -4.94
Adjacent Zonal Load
Arch (0) 0.0059 16.44
Arch (1) 0.9305 6.41
Arch (2)
R = 0.6163

Knots (% of Maximum Load)

Price Flexibilities** 15.0 40.0
Minimum 1.68 2.31 -0.01
Maximum 1.68 231 6.49
Mean 1.68 231 3.55

* Variables are defined in Appendix Table 6.1A; All are in logarithms, except where noted.
The model estimated is from equation (11), and the coefficients are those associated

with intercept shifter if the same coefficients appear in al segments of the spline.
The other slope shifter variables are formed by multiplying the logarithm of load and the

logarithm of the variable listed in the left-hand column.

** Since there are dope shifters in the model, the price flexibilities of supply are different at
each data point, and they are calculated according to a generalized version of equations (18-20)
in which there is more than one interaction variable with the logarithm of load served.

Note: the ARCH variables correct for serial correlation in the errors.
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Table 6-15 Estimated Day Ahead Electricity Supply Function, Long Island, Summer 2002

The Segments of the " Spline" Supply Function

Segment 1 Segment 2 Segment 3
M odel Coefficients Coefficient T-Ratio | Coefficient T-Ratio | Coefficient T-Ratio
Constant -18.5048 -17.82
Fixed Bid Load 0.9444 7.94 2.7750 22.09 1.3877 2.56
Proportion of Gen. Offered -100.0372 -15.17
Arch (0) 0.0164 7.86
Arch (1) 0.8355 6.56
Arch (2)
R = 0.7473

Knots (% of Maximum Load)

Price Flexibilities** 30.0 80.0
Minimum 0.94 2.77 1.46
Maximum 0.94 2.77 11.68
Mean 0.94 2.77 6.52

* Variables are defined in Appendix Table 6.1A; All are in logarithms, except where noted.
The model estimated is from equation (11), and the coefficients are those associated

with intercept shifter if the same coefficients appear in al segments of the spline.
The other slope shifter variables are formed by multiplying the logarithm of load and the
logarithm of the variable listed in the left-hand column.
** Since there are dope shifters in the model, the price flexibilities of supply are different at
each data point, and they are calculated according to a generalized version of equations (18-20)
in which there is more than one interaction variable with the logarithm of load served.

Note: the ARCH variables correct for serial correlation in the errors.
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Table 6-16. NY1SO 2002 Emergency Program Participants
Year EDRP EDRP & SCR Tota
Only SCR Only
2001 217 116 94 427
2002 1534 177 74 1785
P
N
\l

SLAEdD
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E Table6-17. Average Zonal and Total Effects of EDRP Events on NY SO Electricity Markets, April 2002
LE Simulated Without EDRP With EDRP Load Reduction
= DAM Red-Time Red-Time EDRP LBMP % Changein  ArcPrice  Transfer from
Zone FBL Load (MW) LBMP($MW) (MW) ($MW) Load LBMP Flexibility GenstoLSEs($)
@ (b) © (d) (e) ) (9) (h) (i)
New York City
Hourly Avg. 5,451 223 22.2 215 -0.26% -3.42% 13.2 24,453
Total 65,416 266.4 293,433
% of G. Total 54% 61% 82%
Longlsand
Hourly Avg. 3,169 215 6.1 209 -0.19% -2.18% 11.8 948
Total 38,026 73.7 11,370
o % of G. Total 31% 17% )
A
@ Hudson Region
Hourly Avg. 1,551 2,922 191 7.8 187 -0.26% -1.63% 6.2 4,506
Total 18,611 35,067 93.3 54,071
% of G. Totad 15% 20% 22% 15%
Average 36.1
Grand Total 122,053 177,092 433.4 358,874
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Table 6-18. NY SO 2002 Emergency Program Participant Statistics by Superzone

spedw | )N —9 W1deyd

Participant Count Subscribed MWs
EDRP SCR Joint EDRP SCR  Joint EDRP & SCR

Superzone Only Only EDRP& SCR Totd Only Only SCR EDRP Total

(@) (b) (c) (d) (© () (9) (h) (i)
Western NY 411 23 85 519 541 54 422 385 1,402
Capita 47 3 9 59 53 2 68 51 174

Hudson River 47 2 19 68 49 0 13 19 81
NYC 107 35 32 174 116 27 82 61 286
Long Isand 922 11 32 965 191 7 5 13 216
Total 1534 74 177 1785 950 o1 591 529 2,160

Note: These superzones are aggregations of the NY SO pricing zones, as follows:
Western NY = pricing zones A, B, C, D, and E.

Capital = pricing zone F.

Hudson River = pricing zones G, H, and I.

NY C = pricing zone J.

Long Idland = pricing zone |.

Note: na = not applicable; N/A = not available.
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Table 6-19. Average Zona and Total Effects of EDRP Events on NY SO Electricity Markets, Summer 2002

Simulated w/o EDRP Simulated w/ EDRP
DAM Rea-Time Load Red-Time EDRP Paf LBMP % Changein ArcPrice Transfer from
Zone FBL (MW) LBMP ($MW) (MW) (¥MW) Load LBMP Flexibility GenstoLSEs
@ (b) © (d) (€ ® @ (h) (i)

Capital

Hourly Avg. 1,840 2,052 114 64.6 93 -3.15% -20.05% 6.2 2,926

Total 18,401 20,518 645.6 29,264
% of G. Total 8% 7% 10% 5%
New York City

Hourly Avg. 6,321 107 86.2 99 -0.84% -7.36% 88 30,576

Total 63,205 861.7 305,761
% of G. Total 27% 13% 53%
Long Island

Hourly Avg. 4,488 177 754 161 -1.53% -8.92% 59 6,760

Total 44,881 754.4 67,604
% of G. Total 19% 11% 12%
Western Region

Hourly Avg. 8,306 9,237 74 406.6 54 -4.41% -25.09% 58 11,973

Total 83,057 92,368 4,065.9 119,728
% of G. Total 35% 30% 61% 21%
Hudson Region

Hourly Avg. 2,445 3,806 92 305 87 -0.80% -4.39% 54 5,562

Total 24,452 38,060 304.6 55,622
% of G. Total 10% 13% 5% 10%
Grand Total 233,996 303,125 6,632 577,979
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Table 6-20 EDRP Program Payments on New Y ork Electricity Markets, April 2002

EDRP Program Payments
Zone or Region Hourly Avg. Total % of G. Total
Western NY $1,243 $7,461 3.4%
Hudson River $6,658 $46,605 21.5%
New York City $17,949 $125,646 58.0%
Long Island $5,267 $36,871 17.0%
Total $216,583
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Table 6-21 Effect of EDRP on the Average Level and Variability of Real-Time LBMPs (April, 2002)*

RT-LBMP ($/MW) (w/o EDRP) RT-LBMP ($)MW) (w/ SCR & EDRP) Reduction Estimated Long-Term

Zone Std. Cosf. Std. Cosf. inMean LBMPs Reduction in Cost of
or Region Mean Dev. of Var.** Mean Dev. of Var.** ($/MW) Hedging L oad#
@ (b) (c) (d) e ) (9) (h)
New York City $52.80 52.00 0.98 $52.53 50.92 0.97 $0.27 $181,066
Long Island $57.43 47.68 0.83 $57.25 46.87 0.82 $0.18 $58,046
Hudson River Region $49.01 42.18 0.86 $48.90 41.72 0.85 $0.11 $21,667
Total $260,780

* Hourly averages are for April week days, hours 6:00 am. through 10:00 p.m.

** The coefficient of variation is a measure of relative variability. It is the standard deviation divided by the mean.

# Thisvalue is the difference in mean RT-LBMP times the average amount of load scheduled in the DAM that is purchased
under bilaterial contracts. There are no data for the portion of fixed bid load settled under bilaterials by zone, but it is thought

to be about 40% system wide.
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Table 6-22. EDRP Program Payments on New Y ork Electricity Markets, Summer 2002

Program Program
Zone Payments ($) Zone Payments ($)

Capital Western New York

Hourly Avg. 32,279 Hourly Avg. 203,450

Total 322,787 Total 2,034,502
% of G. Total 10% % of G. Tota 61%
New York Hudson Region

Hourly Avg. 43,161 Hourly Avg. 15,228

Total 431,606 Total 152,281
% of G. Total 13% % of G. Tota 5%
Longlsland

Hourly Avg. 37,720

Tota 377,205 Grand Total 3,318,381

% of G. Total

11%
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. ~_ Table 6-23 Effect of EDRP on the Average Level and Variability of Real-Time LBMPs (Summer, 2002)*
: g RT-LBMP ($/MW) (w/0 EDRP) RT-LBMP ($/MW) (w/ EDRP) Overall Reduction Estimated Long-Term
E Zone Standard ~ Coefficient Standard ~ Coefficient  inMean LBMPs  Reduction in Cost of
= or Region Mean Deviation of Variation** Mean Deviation of Variation** (MW) Hedging L oad#
@ (b) (© (d) (€ (f) © (h)
Capital $45.48 54.68 1.20 $45.28 54.47 1.20 $0.20 $39,925
New Y ork City $66.71 60.36 0.90 $66.64 60.31 0.91 $0.08 $62,272
Long Island $75.42 65.75 0.87 $75.26 65.52 0.87 $0.15 $72,138
Western NY $41.32 52.65 1.27 $41.13 52.55 1.28 $0.19 $184,426
Hudson River Region  $49.54 59.58 1.20 $49.50 59.53 1.20 $0.04 $11,471
Total $330.307
* Hourly averages are for week days, hours 6:00 am. through 10:00 p.m.
** The coefficient of variation is a measure of relative variability. It is the standard deviation divided by the mean.
® # Thisvaueisthe difference in mean RT-LBMP times the average amount of 1oad scheduled in the DAM that is purchased
g under bilaterial contracts. There are no data for the portion of fixed bid load settled under bilaterial by zone, but it is thought

to be about 40% system wide. There are 352 hours in April week days from 6:00 a.m. through 10:00 p.m.
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- Table 6-24. April 2002 % Load At Risk to Equate VEUE and Program Payments
Reductionin Outage Cost
LOLP $1,0000MW $1,500/MW $2,500/MW $5,000/MW
€Y (b) (c) (d)
0.05 3.6% 2.4% 1.4% 0.7%
0.10 1.8% 1.2% 0.7% 0.4%
0.15 1.2% 0.8% 0.5% 0.2%
0.20 0.9% 0.6% 0.4% 0.2%
o 0.25 0.7% 0.5% 0.3% 0.1%
'g 0.50 0.4% 0.2% 0.1% 0.1%

Note: Calculated using equation (25). For any combination of reduction in LOLP and outage cost,
program benefits outweigh costs for % loads at risk higher than those reported in each
cell of the table.
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Table 6-25. Summer 2002 % Load At Risk to Equate VEUE and Program Payments

Reduction in Outage Cost
LOLP $1,000/MW $1,500/MW $2,500/MW $5,000/MW
(@) (b) (©) (d)
0.05 48.9% 32.6% 19.6% 9.8%
0.10 24.4% 16.3% 9.8% 4.9%
0.15 16.3% 10.9% 6.5% 3.3%
0.20 12.2% 8.1% 4.9% 2.4%
0.25 9.8% 6.5% 3.9% 2.0%
0.50 4.9% 3.3% 2.0% 1.0%

Note: Calculated using equation (25). For any combination of reduction in LOLP and outage cost,

program benefits outweigh costs for % loads at risk higher than those reported in each

cell of thetable.
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Table 6-26. Average Zonal and Total Effects of DADRP Scheduled Bids on New Y ork Electricity Markets, Summer, 2002

With DADRF Without DADRP % Changein Arc Collatera
Loadin Day-Ahead Day-Ahead DADRP Day-Ahead Day-Ahead _ Dueto DADRP Price Program Benefits ($)**
Zone inRTM__ Load (MW) LBMP ($/MW) Load (MW) Load (MW) LBMP ($/MW) Load LBMP_Flexibility* Payments($)# Total Net
(a (b) (c) (d) G ® 9 (h) 0] 1) (k) 0]

Capital
Hourly Avg. 1,733 1,553 70.2 7 1,559 71.2 04% 1.1% 3.0 521 1696 1,018
Tota 273,842 245,322 1,046 246,368 82,317 267,963 160,778
% of G. Total  35% 35% 71% 35% 75% 68% 68%
Western New York
Hourly Avg. 8,464 7,591 74 7 7,598 74 01% 0.4% 4.7 473 2,146 1,288
Tota 499,382 447,847 422 448,269 27,899 126,611 75,967
% of G. Total  65% 65% 29% 65% 25% 32% 32%
Grand Total 773,224 693,169 1,468 694,637 110,216 394,574 236,745

* Aswith most mathematical relations of this kind, the supply price flexibilitiesin the tables above are only vaild for small changesin load. Here the supply
models are calibrated to the observed prices, and in mathematical terms, the load response was large. The average "arc” flexibilities

only approximate the averages from the tables.

# The effectsin this table are based on bids accepted in the DAM. At thiswriting, we had no data on actual performance. Also, the program payments are
based on LBMPsin the DAM. There was no way we could account for the start-up or outage cost portion of customers' bids.

**The collateral benefits are equal to the difference in actual and simulated LBMP multiplied by load served. The net collateral benefits are estimated to be 0.6
of thetotal collateral benefits. This assumes that an average of 40% of load is purchased through bilaterals. Thus, this net amount is the savings to customers

buying load in the DAM.
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Table 6-27. DADRP Program Payments from New Y ork Electricity Markets, Summer, 2002

Program Program
Zone Payments ($)# Zone Payments ($)#
Capital Western New York
Hourly Avg. 521 Hourly Avg. 473
Total 82,317 Tota 27,899
% of G. Total 75% % of G. Total 25%

Grand Total 110,216

# The effects in this table are based on bids accepted in the DAM. At this writing,
we had no data on actua performance. Also, the program payments are based on
LBMPsin the DAM. There was no way we could account for the start-up or

outage cost portion of customers' bids, although the preliminary analysis of

the data by the NY 1SO suggests that our cost estimates would increase by about 30%
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Fig. 6-1: Estimated Price Flexibility Zones
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E Fig. 6-2. Scatter Diagram of LBMP vs. Load
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Fig. 6-3. Different Supply Regimes
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Fig. 6-4. “Spline” Model Specification
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Fig. 6-5. Modeling Apparent Outliers
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Fig. 6-6. Final Model Specification
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Scenario simulation inputs

* Initial demand
« System conditions
* Type of PRL program
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Fig. 6-7. Simulation of Effects of PRL Reduction
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Fig. 6-1A. Hudson River Real-Time Market Estimated Supply Curve for April 2002
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Fig. 6-2A. New York City Real-Time Market Estimated Supply Curve for April 2002
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Fig. 6-3A. Long Island Real-Time Market Estimated Supply Curve for April 2002
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Fig. 6-4A. Western NY Real-Time Market Estimated Supply Curves for Summer 2002
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Fig. 6-5A. Capital Real-Time Market Estimated Supply Curve for Summer 2002
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Fig. 6-6A. Hudson River Real-Time Market Estimated Supply Curve for Summer 2002
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Fig. 6-7A. New York City Real-Time Market Estimated Supply Curve for Summer 2002
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Fig. 6-8A. Long Island Real-Time Market Estimated Supply Curve for Summer 2002
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Fig. 6-9A. Western NY Day-Ahead Market Estimated Supply Curves for Summer 2002
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Fig. 6-10A. Capital Day-Ahead Market Estimated Supply Curve for Summer 2002
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Fig. 6-11A. Hudson River Day-Ahead Market Estimated Supply Curve for Summer 2002
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Fig. 6-12A. New York City Day-Ahead Market Estimated Supply Curve for Summer 2002
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Table 6-1B. Daily Effect of EDRP Eventsin the New York City Zone, April 2002

Simulated w/o EDRP Simulated w/ EDRP.
DAM FBL  Red-Time Real-Time EDRP Perf. Rea-Time Read-Time % Changein ArcPrice  Transfer from
Date Hour (MW) Load (MW) LBMP ($/MW) (MW) Load LBMP Load LBMP  Flexibility Gensto LSEs ($)
4/17/02 12 5,449 20 6 89 -0.1% -1.0% 14 2,655
4/17/02 13 5471 171 22 165 -0.3% -3.5% 13 17,643
4/17/02 14 5457 233 25 224 -0.3% -4.0% 13 27,849
4/17/02 15 5,485 313 26 301 -0.3% -4.0% 13 38,333
4/17/02 16 5451 155 25 150 -0.3% -3.6% 12 17,196
4/17/02 17 5,359 71 19 69 -0.2% -2.7% 12 5,688
4/18/02 12 5491 386 9 380 -0.1% -1.4% 14 16,800
4/18/02 13 5510 333 23 321 -0.3% -3.6% 14 36,684
4/18/02 14 5491 332 29 317 -0.3% -4.7% 14 48,714
4/18/02 15 5,467 247 29 236 -0.3% -4.6% 14 36,842
4/18/02 16 5,436 207 29 199 -0.3% -4.3% 13 28,676
4/18/02 17 5349 140 25 135 -0.3% -3.8% 13 16,351
Hourly Average 5,451 223 # 22 215 -0.3% -3.4% 13 24,453
Total 65,416 0 266 293,433
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Table 6-2B. Daily Effect of EDRP Eventsin the Long Island Zone, April 2002

Simulated w/o EDRE Simulated w/ EDRP

DAM FBL  Red-Time Real-Time EDRP Perf. Real-Time Red-Time % Changein Arc Price Transfer from
Date Hour (MW) Load (MW) LBMP ($/MW) (MW) Load LBMP Load LBMP__ Flexibility Gensto L SEs ($)

Z8-9

spedw | )N —9 W1deyd

4/17/02 12 3,210 89 0 88 0.0% -0.1% 12 -2
4/17/02 13 3,281 165 2 164 0.0% -0.6% 12 -11
4/17/02 14 3,333 230 9 223 -0.3% -3.1% 12 -50
4/17/02 15 3,373 310 10 300 -0.3% -3.4% 12 -324
4/17/02 16 3,416 151 5 149 -0.1% -1.6% 12 -233
4/17/02 17 3,339 68 2 67 -0.1% -0.9% 12 -56
4/18/02 12 2,903 325 6 317 -0.2% -2.3% 12 2159
4/18/02 13 2,968 329 8 320 -0.2% -2.8% 12 2496
4/18/02 14 3,027 326 8 316 -0.2% -2.8% 12 2541
4/18/02 15 3,076 242 8 235 -0.2% -2.9% 12 1983
4/18/02 16 3,082 204 9 197 -0.3% -3.0% 12 1816
4/18/02 17 3018 138 8 134 -0.2% -2.8% 12 1050
Hourly Average 3,169 215 # 6 209 -0.2% -2.2% 12 948
Total 38,026 74 11,370
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Table 6-3B. Daily Effect of EDRP Events in the Hudson River Superzone, April 2002

Simulated w/o EDRP

Simulated w/ EDRP

DAM FBL Red-Time Real-Time EDRP Perf. Real-Time Red-Time % Changein ArcPrice  Transfer from
Date Hour (MW) Load (MW) LBMP ($MW) (MW) Load LBMP Load LBMP __ Flexibility Gensto LSESs ($)
4/17/02 12 1564 2,771 80 2 2,769 80 -0.1% -0.5% 6 486
4/17/02 13 1,603 2,843 148 7 2,836 146 -0.2% -1.6% 7 2,954
4/17/02 14 1,608 2,931 204 9 2,922 199 -0.3% -2.2% 7 5,822
4/17/02 15 1,598 2,954 272 10 2,944 264 -0.3% -2.8% 8 10,280
4/17/02 16 1,590 2,992 137 9 2,983 134 -0.3% -2.1% 7 3,996
4/17/02 17 1578 2,968 67 5 2,963 66 -0.2% -0.8% 5 766
4/18/02 12 1516 2,788 289 3 2,785 286 -0.1% -0.9% 8 3,465
4/18/02 13 1,524 2,876 285 8 2,868 281 -0.3% -1.4% 5 5,548
4/18/02 14 1,520 2,916 281 9 2,907 277 -0.3% -1.6% 5 6,085
4/18/02 15 1,505 2,986 214 11 2,975 210 -0.4% -1.8% 5 5,781
4/18/02 16 1,508 3,041 180 11 3,030 177 -0.4% -1.8% 5 5,074
4/18/02 17 1497 3,001 131 9 2,992 129 -0.3% -1.9% 7 3.813
Hourly Average 1,551 2,922 191 8 2,915 187 -0.3% -1.6% 6 4,506
Total 18,611 35,067 93 34,974 54,071
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Table 6-1C. Daily Effect of EDRP Events in the Capital Zone, Summer 2002

Simulated w/o EDRP Simulated w/ EDRF
DAM FBL Rea-Time Real-Time EDRP Perf. Real-Time Real-Time % Changein Arc Price  Transfer from
Date Hour (MW) Load (MW) LBMP ($/MW) (MW) Load (MW) LBMP($MW)  Load LBMP__ Flexibility Gensto LSEs ($)
7/30/02 13 1,851 2,019 64 65 1,954 47 -3.2%  -25.9% 8 1,698
7/30/02 14 1,865 2,025 67 69 1,956 48 -3.4%  -29.0% 9 1,779
7/30/02 15 1,855 2,042 73 72 1,970 51 -35%  -29.5% 8 2,479
7/30/02 16 1,829 2,042 114 71 1,971 80 -35%  -29.5% 8 4,784
7/30/02 17 1,798 2,026 104 63 1,963 78 -3.1%  -24.9% 8 4,270
8/14/02 13 1,826 2,110 107 57 2,053 95 27%  -11.6% 4 2,825
8/14/02 14 1,841 2,142 118 61 2,081 105 -28%  -11.7% 4 3,328
8/14/02 15 1,845 2,154 170 61 2,093 150 -29%  -11.8% 4 4,980
8/14/02 16 1,851 2,006 191 62 1,944 167 -3.1%  -12.9% 4 2,297
8/14/02 17 1.840 1,952 128 65 1.887 111 -3.3%  -13.7% 4 825
Hourly Average 1,840 2,052 114 65 1,987 93 -3.2%  -20.1% 6 2,926
Total 18,401 20,518 646 19,872 29,264
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Table 6-2C. Daily Effect of EDRP Eventsin the New York City Zone, Summer 2002

Simulated w/o EDRP Simulated w/ EDRF
DAM FBL Rea-Time Real-Time EDRP Perf. Real-Time Real-Time % Changein Arc Price  Transfer from
Date Hour (MW) Load (MW) LBMP ($/MW) (MW) Load (MW) LBMP($MW)  Load LBMP__ Flexibility Gensto LSEs ($)
7/30/02 13 6,326 78 86 72 -0.8% -7.9% 9 23,721
7/30/02 14 6,319 91 92 84 -0.9% -7.8% 9 27,253
7/30/02 15 6,301 92 93 85 -0.9% -7.1% 8 25,613
7/30/02 16 6,256 105 94 98 -0.9% -6.5% 7 26,848
7/30/02 17 6,123 99 87 93 -0.9% -6.4% 7 25,038
8/14/02 13 6,431 102 77 95 -0.7% -7.1% 10 27,779
8/14/02 14 6,427 106 82 98 -0.8% -7.1% 9 29,335
8/14/02 15 6,415 136 82 126 -0.8% -7.0% 9 36,982
8/14/02 16 6,369 153 85 142 -0.8% -7.6% 9 45,634
8/14/02 17 6238 108 85 98 -0.8% -9.2% 11 37,557
Hourly Average 6,321 107 86 99 -0.8% -7.4% 9 30,576
Total 63,205 862 305,761
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Table 6-3C. Daily Effect of EDRP Eventsin the Long Island Zone, Summer 2002

Simulated w/o EDRP Simulated w/ EDRP
DAM FBL Red-Time Real-Time EDRP Perf. Real-Time Real-Time % Changein Arc Price  Transfer from
Date Hour (MW) Load (MW) LBMP ($/MW) (MW) Load (MW) LBMP($MW) Load LBMP Flexibility Gensto LSEs($)
7/30/02 13 4,094 206 71 186 -1.5% -9.4% 6 14002
7/30/02 14 4,143 207 76 186 -1.5% -9.8% 6 14421
7/30/02 15 4,193 205 73 186 -1.5% -9.2% 6 13348
7/30/02 16 4,227 204 71 186 -1.4% -8.7% 6 13089
7/30/02 17 4,182 205 64 187 -1.3% -8.7% 7 13828
8/14/02 13 4,725 110 46 104 -0.9% -5.9% 6 533
8/14/02 14 4,760 132 95 118 -1.9%  -10.9% 6 1009
8/14/02 15 4,809 151 20 136 -1.8%  -10.3% 6 421
8/14/02 16 4875 159 86 143 -1.8%  -10.4% 6 -1091
8/14/02 17 4873 185 82 175 -1.7% -5.9% 3 -1954
Hourly Average 4,488 177 75 161 -1.5% -8.9% 6 6,760
Total 44,881 754 67,604
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Table 6-4C. Daily Effect of EDRP Eventsin the Western NY Superzone, Summer 2002

Simulated w/o EDRF Simulated w/ EDRP
DAM FBL  Red-Time Real-Time EDRP Perf. Real-Time Real-Time % Changein Arc Price Transfer from
Date Hour (MW) _ Load (MW) LBMP ($/MW) (MW)  Load (MW) LBMP($MW) Load LBMP __ Flexibility Gensto L SEs ($)
7/30/02 13 8176 8,942 52 385 8,557 46 -43%  -11.9% 3 2382
7/30/02 14 8185 8,927 53 427 8,500 46 -4.8% -13.2% 3 2214
7/30/02 15 8131 8,833 57 419 8,414 50 47%  -13.1% 3 2107
7/30/02 16 8,050 8,867 88 417 8,450 77 -47%  -13.0% 3 4579
7/30/02 17 7,863 8,736 86 404 8,332 75 -4.6% -12.8% 3 5138
8/14/02 13 8568 9,718 77 319 9,399 53 -33% -30.5% 9 19467
8/14/02 14 8,606 9,732 90 378 9,354 54 -39%  -40.0% 10 26909
8/14/02 15 8590 9,677 102 585 9,092 46 -6.0%  -55.2% 9 28396
8/14/02 16 8530 9,577 82 373 9,204 54 -39% -33.7% 9 18536
8/14/02 17 8358 9.359 57 359 9.000 41 -3.8%  -27.5% 7 10001
Hourly Average 8,306 9,237 74 407 8,830 54 -4.4%  -25.1% 6 11,973
Total 83,057 92,368 4,066 88,302 119,728
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Table 6-5C. Daily Effect of EDRP Events in the Hudson River Superzone, Summer 2002

Simulated w/o EDRP

Simulated w/ EDRP

DAM FBL Red-Time Real-Time EDRP Perf. Red-Time Real-Time % Changein Arc Price  Transfer from
Date Hour (MW) Load (MW) LBMP ($/MW) (MW) Load (MW) LBMP($/MW) Load LBMP Flexibility Gensto L SEs ($)
7/30/02 13 2,165 3,720 53 30 3,690 52 -0.8% -2.9% 3 2324
7/30/02 14 2219 3,792 53 31 3,761 52 -0.8% -2.3% 3 1892
7/30/02 15 2,229 3,782 57 31 3,751 55 -0.8% -2.3% 3 2005
7/30/02 16 2229 3,761 88 28 3,733 86 -0.8% -2.1% 3 2808
7/30/02 17 2211 3,685 84 26 3,659 83 -0.7% -1.3% 2 1606
8/14/02 13 2651 3,800 93 29 3,771 88 -0.8% -6.2% 8 6466
8/14/02 14 2,684 3,874 103 34 3,840 96 -0.9% -7.1% 8 8423
8/14/02 15 2,700 3,878 137 40 3,838 126 -1.0% -8.2% 8 12845
8/14/02 16 2,696 3,912 150 30 3,882 141 -0.8% -6.2% 8 11123
8/14/02 17 2668 3,855 101 25 3,830 96 -0.6% -5.2% 8 6129
Hourly Average 2,445 3,806 92 30 3,776 87 -0.8% -4.4% 5 5,562
Total 24,452 38,060 305 37,755 55,622
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Table 6-1D. April 2002 Value of Expected Un-served Energy, 5% Load at Risk

Reductionin Outage Cost
LOLP $1,000/MW $1,500/MW $2,500/MW $5,000/MW
($1,000's)

0.05 $ 303 $ 455 $ 759 $ 1,517
0.10 $ 607 $ 910 $ 1517 $ 3,034
0.15 $ 910 $ 1366 $ 2276 % 4,552
0.20 $ 1,214 $ 1,821 $ 3034 $ 6,069
0.25 $ 1517 $ 2276 $ 3793 % 7,586
0.50 $ 3034 $ 4552 $ 7586 $ 15,172

EDRP Payments = $216,853

uolreneAns Tdd OSIAN ¢00¢

spedw | )N —9 W1deyd



N

2
£
Table 6-2D. April 2002 Value of Expected Un-served Energy, 100% of Load at Risk
Reductionin Outage Cost
LOLP $1,0000MW $1,500/MW $2,500/MW $5,000/MW
(%$1,000's)
0.05 $ 6,069 $ 9,103 $ 15,172 % 30,345
0.10 $ 12,138 $ 18,207 $ 30,345 $ 60,690
0.15 $ 18,207 $ 27,310 $ 45517 $ 91,034
0.20 $ 24276 $ 36,414 $ 60,690 $ 121,379
0.25 $ 30,345 $ 45517 3 75,862 $ 151,724
o) 0.50 $ 60,690 $ 91,034 $ 151,724  $ 303,448
8 EDRP Payments = $216,853
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Table 6-3D. Summer 2002 Value of Expected Un-served Energy, 5% of Load at Risk

Reductionin Outage Cost
LOLP $1,000/MW $1,500/MW $2,500/MW $5,0000MW
($1,000's)
0.05 $ 339 % 509 $ 849 $ 1,697
0.10 $ 679 $ 1,018 $ 1,697 $ 3,394
0.15 $ 1,018 $ 1528 $ 2546 $ 5,092
0.20 $ 1,358 $ 2037 $ 3394 % 6,789
0.25 $ 1,697 $ 2546 $ 4243 $ 8,486
0.50 $ 3394 $ 5092 $ 8,486 $ 16,972

EDRP Payments = $3,318,381
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Table 6-4D. Summer 2002 Value of Expected Un-served Energy, 100% of Load at Risk
Reductionin Outage Cost
LOLP $1,000/MW $1,500/MW $2,500/MW $5,0000MW
(%1,000's)
0.05 $ 6,789 $ 10,183 $ 16,972 $ 33,945
0.10 $ 13578 $ 20,367 $ 33945 $ 67,889
0.15 $ 20,367 $ 30550 $ 50,917 $ 101,834
0.20 $ 27,156 $ 40,733 $ 67,889 $ 135,778
o 0.25 $ 33945 % 50917 $ 84,861 $ 169,723
'% 0.50 $ 67,889 $ 101,834 $ 169,723 $ 339,446

EDRP Payments = $3,318,381
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Table 6-1E. Daily Effect of DADRP Scheduled Bids in the Capital Zone, Summer, 2002

With DADRP Simulated % Changein Arc

Loadin Day-Ahead  Day-Ahead DADRP Day-Ahead  Day-Ahead  Dueto DADRP Price Collatera Bill
Date Hr. theRTM Load (MW) LBMP ($MW) Load (MW) Load (MW) LBMP($/MW) Load LBMP Flexibility* Benefits ($)** Savings ($)***
6/11 17 1,716 1,317 57.2 1 1,318 57.2 01% 0.1% 12 71 43
6/25 17 1,689 1,638 69.4 5 1,643 70.0 03% 0.9% 31 1,074 644
6/25 18 1,654 1,599 67.2 10 1,609 68.5 06% 1.9% 31 2,086 1,252
6/25 20 1,599 1,579 61.1 5 1,584 61.7 03% 1.0% 31 946 567
6/25 21 1,608 1,580 63.7 10 1,590 64.9 06% 2.0% 31 1,977 1,186
6/25 23 1,308 1,307 40.2 5 1,312 404 04%  0.5% 12 250 150
6/26 0 1,200 1,148 39.2 10 1,158 39.6 09% 1.1% 12 488 293
6/26 2 1,108 1,035 36.6 5 1,040 36.8 05% 0.6% 12 228 137
6/26 3 1,085 1,010 36.1 10 1,020 36.5 1.0% 1.2% 12 450 270
6/26 5 1,132 1,064 36.8 5 1,069 37.1 05% 0.6% 12 230 138
6/26 6 1,261 1,240 37.9 10 1,250 38.2 08% 1.0% 12 472 283
6/26 8 1,574 1,422 47.2 5 1,427 474 0.4% 0.4% 12 294 177
6/26 9 1,685 1,496 60.6 10 1,506 61.1 0.7%  0.8% 12 756 453
6/26 11 1,869 1,600 71.2 5 1,605 71.9 03% 1.0% 31 1,101 661
6/26 12 1912 1,613 725 22 1,635 75.6 14% 4.3% 31 4,994 2,996
6/26 14 1,951 1,647 76.6 17 1,664 79.1 1.0% 3.2% 31 4,063 2,438
6/26 15 1,957 1,651 67.9 34 1,685 72.3 21% 6.5% 32 7,277 4,366
6/26 17 1,913 1,600 62.0 5 1,605 62.6 03% 1.0% 31 960 576
6/26 18 1,822 1,538 64.5 10 1,548 65.8 0.7%  2.0% 31 2,003 1,202
6/26 20 1,770 1,439 56.5 5 1,444 56.7 03% 0.4% 12 352 211
6/26 21 1,739 1,431 50.9 10 1,441 51.3 0.7% 0.9% 12 635 381
6/27 0 1,284 1,094 38.7 10 1,104 39.1 09% 1.1% 12 482 289
6/27 2 1,172 1,011 30.3 5 1,016 30.5 05% 0.6% 12 189 113
6/27 3 1,152 989 29.9 10 999 30.2 1.0% 1.3% 12 373 224
6/27 5 1,213 1,050 32.7 5 1,055 32.8 05% 0.6% 12 203 122
6/27 6 1,342 1,199 354 10 1,209 35.8 08% 1.0% 12 441 265
6/27 8 1,646 1,384 45.2 5 1,389 454 04%  0.5% 12 282 169
6/27 9 1,732 1,438 54.3 10 1,448 54.7 0.7% 0.9% 12 676 406
6/27 11 1,820 1,513 63.7 5 1,518 64.0 03% 0.4% 12 397 238
71 12 1,745 1,644 93.2 10 1,654 94.9 06% 1.9% 31 2,893 1,736
7/1 14 1831 1,670 106.8 10 1,680 108.8 06% 1.9% 3.1 3,317 1,990
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Table 6-1E. Daily Effect of DADRP Scheduled Bids in the Capital Zone, Summer, 2002 (cont.)

With DADRP Simulated % Changein Arc

Loadin Day-Ahead  Day-Ahead DADRP  Day-Ahead  Day-Ahead Dueto DADRP Price Collateral Bill
Date Hr. theRTM Load (MW) LBMP ($/MW) Load (MW) Load (MW) LBMP($/MW) Load LBMP Flexibility* Benefits ($)** Savings ($)***
7/1 15 1,853 1,689 110.3 20 1,709 114.4 12% 3.7% 31 6,890 4,134
712 12 1,985 1,713 118.7 10 1,723 120.1 0.6% 1.2% 21 2,498 1,499
712 14 2,042 1,773 159.4 10 1,783 161.3 06% 1.2% 21 3,364 2,019
712 15 2,058 1,775 162.9 20 1,795 166.8 11% 2.4% 21 6,928 4,157
7/3 0 1,457 1,219 394 10 1,229 39.8 08% 1.0% 12 491 295
713 2 1,329 1,110 30.1 5 1,115 30.3 05% 0.6% 12 188 113
713 3 1,310 1,086 29.5 10 1,096 29.8 09% 1.1% 12 368 221
713 5 1,335 1,136 295 5 1,141 29.6 04% 0.5% 12 184 110
713 6 1,465 1,264 35.7 10 1,274 36.0 08% 1.0% 12 444 267
713 8 1,801 1,468 58.2 5 1,473 58.5 0.3% 0.4% 12 363 218
713 9 1,893 1,550 86.0 10 1,560 87.7 06% 2.0% 31 2,670 1,602
7/3 11 2,033 1,688 125.2 5 1,693 126.4 0.3% 0.9% 31 1,937 1,162
713 12 2,048 1,719 134.8 22 1,741 139.6 13% 3.6% 2.8 8,283 4,970
7/3 14 2,077 1,755 174.1 17 1,772 178.8 1.0% 2.7% 2.8 8,234 4,940
7/3 15 2,079 1,745 161.4 34 1,779 170.1 1.9% 5.4% 2.8 15,287 9,172
713 17 2,030 1,704 161.4 17 1,721 166.4 10% 3.1% 31 8,552 5,131
713 18 1,986 1,596 106.9 5 1,601 107.9 0.3% 1.0% 31 1,654 992
7/8 12 1711 1,515 60.2 10 1,525 60.7 0.7% 0.8% 12 750 450
7/8 14 1,783 1,542 68.2 9 1,551 69.4 06% 1.8% 31 1,905 1,143
7/8 15 1,820 1,549 67.2 18 1,567 69.6 12% 3.6% 31 3,777 2,266
7/18 17 1,870 1,537 62.3 1 1,538 62.5 01% 0.2% 31 192 115
718 18 1,829 1,505 59.0 2 1,507 59.1 01% 0.2% 12 147 88
719 12 1,804 1,435 59.9 10 1,445 60.4 0.7%  0.9% 12 747 448
719 14 1,750 1,498 67.8 9 1,507 68.3 06% 0.7% 12 760 456
719 15 1,702 1,524 68.0 18 1,542 69.0 12% 1.5% 12 1,526 915
719 17 1,632 1,537 63.3 1 1,538 63.4 0.1% 0.2% 31 195 117
719 18 1572 1,506 60.6 2 1,508 60.7 0.1% 0.2% 12 151 91
7/16 17 1624 1,783 53.3 5 1,788 53.7 03% 0.8% 29 772 463
7117 11 1,623 1,736 55.1 5 1,741 55.8 0.3% 1.1% 3.9 1,072 643
7117 12 1644 1,762 59.6 23 1,785 62.6 13% 5.0% 39 5,283 3,170
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Table 6-1E. Daily Effect of DADRP Scheduled Bids in the Capital Zone, Summer, 2002 (cont.)

With DADRP Simulated % Changein Arc

Loadin Day-Ahead Day-Ahead DADRP  Day-Ahead Day-Ahead Dueto DADRP Price Collatera Bill
Date  Hr. theRTM Load (MW) LBMP ($MW) Load (MW) Load (MW) LBMP($¥MW) Load LBMP Flexibility* Benefits($)** Savings($)***
7117 14 1,742 1,808 62.6 18 1,826 64.4 1.0% 2.9% 2.9 3,285 1,971
7117 15 1,796 1,824 64.5 36 1,860 68.3 20% 5.9% 3.0 6,980 4,188
7117 17 1,858 1,787 59.6 5 1,792 60.0 03% 0.8% 3.0 888 533
7117 18 1,826 1,753 57.1 10 1,763 58.2 06% 2.0% 3.6 2,048 1,229
7122 11 1,852 1,602 58.9 5 1,607 59.4 0.3% 1.0% 31 911 546
7122 12 1,883 1,622 59.3 10 1,632 60.4 0.6% 1.9% 31 1,840 1,104
7122 14 1,948 1,672 64.7 5 1,677 65.3 03% 0.9% 31 1,001 601
7122 15 1,997 1,697 66.6 10 1,707 67.8 0.6% 1.8% 31 2,067 1,240
7122 17 2,042 1,712 64.6 5 1,717 65.3 0.3% 1.1% 3.6 1,174 704
7122 18 1,998 1,685 59.0 10 1,695 60.1 0.6% 1.8% 31 1,831 1,098
7122 20 1,940 1,607 51.9 1 1,608 52.0 01% 0.2% 31 160 96
7123 11 2,086 1,623 53.2 1 1,624 53.3 01% 0.2% 31 164 98
7/23 12 2,040 1,635 55.7 2 1,637 55.9 01% 0.4% 31 344 207
7/23 14 1,801 1,647 61.2 1 1,648 61.3 01% 0.2% 3.1 189 113
7123 15 1,761 1,634 61.5 2 1,636 61.8 01% 0.4% 31 380 228
7123 17 1,744 1,563 56.7 1 1,564 56.8 01% 0.2% 31 175 105
7123 18 1,689 1,501 54.7 2 1,503 54.8 01% 0.2% 1.2 136 82
7123 20 1,657 1,430 59.1 1 1,431 59.1 01% 0.1% 1.2 74 44
7124 6 1,257 1,174 28.4 4 1,178 28.5 0.3% 0.4% 1.2 142 85
7124 8 1,458 1,311 347 2 1,313 34.8 02% 0.2% 1.2 87 52
7124 9 1,516 1,366 38.3 4 1,370 384 03% 0.4% 1.2 191 114
7124 11 1,561 1,418 44.6 2 1,420 44.6 01% 0.2% 1.2 111 67
7124 12 1,538 1,428 47.0 4 1,432 47.2 03% 0.3% 1.2 234 141
7124 14 1,556 1,439 51.8 2 1,441 51.9 01% 0.2% 1.2 129 77
7124 15 1,557 1,439 51.6 4 1,443 51.8 03% 0.3% 12 257 154
7124 17 1,550 1,405 44.4 2 1,407 445 0.1% 0.2% 1.2 111 66
7124 18 1,509 1,362 40.0 4 1,366 40.1 03% 0.4% 1.2 199 120
7124 20 1,493 1,324 42.8 2 1,326 429 02% 0.2% 1.2 107 64
7124 21 1,493 1,315 409 4 1,319 41.0 03% 0.4% 1.2 204 122
7124 23 1,221 1,138 34.8 2 1,140 34.8 02% 0.2% 1.2 87 52
7/25 0 1,126 1,005 34.4 4 1,009 34.6 04%  0.5% 1.2 171 103
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Table 6-1E. Daily Effect of DADRP Scheduled Bids in the Capital Zone, Summer, 2002 (cont.)

With DADRP Simulated % Changein Arc

Loadin Day-Ahead  Day-Ahead DADRP Day-Ahead Day-Ahead  Dueto DADRP Price Collatera Bill
Date Hr. theRTM Load (MW) LBMP ($/MW) Load (MW) Load (MW) LBMP($/MW) Load LBMP Flexibility* Benefits ($)** Savings ($)***
7125 2 1,047 899 28.1 2 901 28.2 02% 0.3% 12 70 42
7125 6 1,196 1,067 254 4 1,071 255 04%  0.5% 12 127 76
7125 8 1,447 1,277 30.9 2 1,279 31.0 02% 0.2% 12 77 46
7125 9 1,507 1,351 41.0 4 1,355 41.1 03% 0.4% 12 204 122
725 11 1,579 1,408 40.8 2 1,410 40.9 01% 0.2% 12 102 61
7125 12 1,558 1,416 417 4 1,420 41.8 0.3% 0.4% 12 208 125
7125 14 1,582 1,427 42.0 2 1,429 421 01% 0.2% 12 105 63
7/25 15 1,580 1,424 43.0 4 1,428 432 03% 0.3% 12 215 129
7125 17 1,587 1,384 404 2 1,386 405 01% 0.2% 12 101 60
725 18 1,543 1,340 39.6 4 1,344 39.7 03% 0.4% 12 197 118
725 20 1,518 1,298 38.4 2 1,300 385 02% 0.2% 12 96 57
725 21 1,500 1,310 40.6 4 1,314 40.8 03% 0.4% 12 203 122
7125 23 1,238 1,149 36.8 2 1,151 36.9 02% 0.2% 12 92 55
7129 9 1,838 1,597 62.1 1 1,598 62.2 01% 0.2% 31 192 115
729 11 1,944 1,734 78.6 1 1,735 78.8 01% 0.2% 39 310 186
729 17 2,082 1,844 89.9 1 1,845 90.1 01% 0.2% 33 300 180
729 18 2,035 1,803 79.6 2 1,805 79.9 01% 0.4% 33 533 320
7/130 9 1,885 1,710 68.1 1 1,711 68.3 01% 0.2% 38 257 154
7/30 11 2,010 1,812 86.0 1 1,813 86.2 01% 0.2% 3.7 318 191
7/30 17 1,963 1,798 105.8 1 1,799 106.0 01% 0.2% 3.8 399 239
7/30 18 1,918 1,745 88.9 2 1,747 89.3 01% 0.4% 3.8 672 403
7/31 9 1,842 1,713 835 10 1,723 85.7 06% 2.7% 4.7 3,902 2,341
7/31 11 1,923 1,838 107.0 5 1,843 108.0 03% 1.0% 3.6 1,941 1,165
731 17 2,041 1,812 126.2 5 1,817 1274 03% 1.0% 3.7 2,318 1,391
7/31 18 2,005 1,745 105.2 10 1,755 107.4 06% 2.2% 38 3,981 2,388
731 20 1941 1,677 85.7 5 1,682 86.5 0.3% 0.9% 31 1,326 796
8/2 11 1,926 1,795 102.5 1 1,796 102.9 01% 0.4% 7.9 804 483
8/2 12 1,891 1,797 120.8 2 1,799 121.9 01% 0.9% 7.8 1,882 1,129
8/2 14 1,795 1,797 156.0 1 1,798 156.7 01% 0.4% 7.3 1,134 680
8/2 15 1,750 1,780 145.3 2 1,782 146.5 01% 0.8% 7.3 2,118 1,271
8/2 17 1653 1,726 106.8 1 1,727 107.3 0.1% 0.5% 7.8 833 500
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Table 6-1E. Daily Effect of DADRP Scheduled Bids in the Capital Zone, Summer, 2002 (cont.)

With DADRP Simulated % Changein Arc

Loadin Day-Ahead Day-Ahead DADRP Day-Ahead Day-Ahead Dueto DADRP Price Collateral Bill
Date Hr. theRTM Load (MW) LBMP ($/MW) Load (MW) Load (MW) LBMP($/MW) Load LBMP Flexibility* Benefits ($)** Savings ($)***
8/2 18 1,601 1,666 931 2 1,668 934 0.1% 0.4% 3.1 575 345
8/12 9 1,738 1,633 56.5 2 1,635 56.7 0.1% 0.4% 3.1 349 209
812 11 1,915 1,759 76.2 1 1,760 76.5 01% 0.4% 6.7 509 305
812 12 1,949 1,794 79.1 4 1,798 80.2 02% 1.4% 6.1 1,925 1,155
812 14 2,002 1,833 105.9 2 1,835 106.6 01% 0.7% 6.2 1,319 791
8/12 15 2,016 1,852 108.9 4 1,856 110.3 02% 1.3% 6.2 2,718 1,631
8/12 17 2,029 1,889 98.6 2 1,891 99.2 0.1% 0.7% 6.3 1,234 740
812 18 1,997 1,838 774 4 1,842 785 02% 15% 6.9 2,127 1,276
812 20 1,932 1,766 68.2 1 1,767 68.5 0.1% 0.4% 6.9 472 283
812 21 1,889 1,732 60.3 2 1,734 60.9 01% 0.9% 7.5 911 546
8/13 9 1,798 1,689 453 2 1,691 455 0.1% 0.4% 3.1 280 168
8/13 11 1,957 1,813 72.9 1 1,814 73.1 0.1% 0.3% 5.9 432 259
8/13 12 2,007 1,831 76.4 4 1,835 77.3 02% 1.2% 5.4 1,662 997
8/13 14 2,064 1,858 104.6 2 1,860 105.2 0.1%  0.6% 5.6 1,170 702
813 15 2,083 1,864 109.4 4 1,868 110.8 02% 1.2% 5.6 2,454 1,473
813 17 2,093 1,850 88.9 2 1,852 89.4 01% 0.6% 55 978 587
813 18 2,041 1,796 724 4 1,800 73.4 02% 1.4% 6.2 1,786 1,072
813 20 1,992 1,718 60.6 1 1,719 60.8 0.1% 0.4% 6.0 365 219
8/14 9 1,873 1,633 50.3 2 1,635 50.5 0.1% 0.4% 3.1 311 187
8/14 18 1,887 1,793 95.5 4 1,797 97.1 0.2% 1.6% 7.3 2,793 1,676
814 20 1,883 1,733 73.4 1 1,734 73.7 0.1% 0.4% 7.3 539 323
814 21 1,853 1,702 68.6 2 1,704 68.8 0.1% 0.4% 3.1 424 254
815 11 2,033 1,771 83.6 5 1,776 85.4 03% 22% 7.7 3,212 1,927
815 17 1,962 1,728 122.8 5 1,733 125.3 03% 21% 7.1 4,364 2,619
815 18 1,915 1,668 89.8 10 1,678 915 0.6% 1.9% 3.1 2,787 1,672
816 12 2114 1,833 104.9 8 1,841 108.1 04% 31% 7.1 5,959 3,575
8/16 14 2,069 1,862 185.3 8 1,870 191.0 04% 31% 7.2 10,732 6,439
816 15 1,904 1,836 2135 16 1,852 227.2 0.9% 6.4% 7.3 25,099 15,059
819 12 1,797 1,712 495 8 1,720 50.5 05% 21% 4.5 1,789 1,073
819 14 1,836 1,741 108.0 8 1,749 110.3 05% 21% 4.6 3,939 2,363
819 15 1855 1,759 76.9 16 1,775 80.1 0.9% 42% 4.6 5,637 3,382
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Table 6-1E. Daily Effect of DADRP Scheduled Bids in the Capital Zone, Summer, 2002 (cont.)

With DADRP Simulated % Changein Arc
Loadin Day-Ahead Day-Ahead DADRP Day-Ahead  Day-Ahead Dueto DADRP Price Collateral Bill

Date Hr. theRTM Load (MW) LBMP ($/MW) Load (MW) Load (MW) LBMP($/MW) Load LBMP Flexibility* Benefits ($)** Savings ($)***

820 11 1,626 1,470 58.6 7 1,477 58.9 05% 0.6% 12 511 307

823 12 1,559 1,355 427 10 1,365 431 0.7%  0.9% 12 532 319

823 14 1555 1,384 48.5 10 1,394 489 0.7%  0.9% 12 604 362

823 15 1565 1397 48.1 20 1417 49.0 14%  18% 1.2 1,201 721
Hourly Avg. 1,733 1,553 70 7 1,559 71 04% 1.1% 3.0 1,696 1,018
Total 273842 245322 1,046 246,368 267,963 160,778

* Aswith most mathematical relations of thiskind, the supply price flexibilities in the tables above are only vaild for small changesin load.

Here the supply models are calibrated to the observed prices, and in mathematical terms, the load response was large. The average "arc"

flexibilities only approximate the averages from the tables.

**The collateral benefits are equal to the difference in actual and simulated LBMP multiplied by load served.

*** The hill savings are estimated to be 0.6 of the total collateral benefits. This assumes that an average of 40% of load is purchased through bilaterals.
Thus, this net amount is the savings to customers buying load in the DAM.
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‘( ‘ Table 6-2E. Daily Effect of DADRP Scheduled Bids in the Western Superzone, Summer, 2002
[ | With DADRP Simulated % Changein Arc
- Loadin Day-Ahead Day-Ahead DADRP Day-Ahead  Day-Ahead Due to DADRP Price Collateral Bill
g Date  Hr. theRTM Load (MW) LBMP ($/MW) Load (MW) Load (MW) LBMP($MW) Load LBMP_Flexibility* Benefits ($)** Savings ($)***
: E 71 11 8502 7,884 57.3 10 7,894 574 01% 0.1% 12 662 397
= 71 12 8,615 7,969 60.0 20 7,989 60.2 03% 0.3% 14 1,648 989
71 14 8851 8,069 63.6 10 8,079 63.7 01% 0.2% 1.6 1,029 618
71 15 8,807 7,986 55.1 20 8,006 55.4 03%  0.4% 17 1,905 1,143
71 17 8,707 7,606 51.3 10 7,616 51.4 01% 0.2% 18 903 542
714 12 7,802 6,027 451 20 6,047 454 03%  0.8% 23 2,088 1,253
714 14 7,687 6,020 451 10 6,030 453 02%  0.4% 23 1,044 626
714 15 7,627 6,027 45.0 20 6,047 453 03% 0.8% 23 2,084 1,250
714 17 7,436 6,068 37.9 10 6,078 38.1 02%  0.4% 23 877 526
714 18 7,259 5,991 37.9 20 6,011 38.2 03% 0.8% 23 1,753 1,052
75 12 6,541 6,151 46.6 14 6,165 46.9 02%  0.5% 23 1,511 906
715 14 6,499 6,132 47.1 7 6,139 47.3 01%  0.3% 23 763 458
715 15 6,474 6,052 48.0 14 6,066 48.2 02%  0.5% 23 1,555 933
715 17 6,223 5,893 46.9 7 5,900 47.0 01%  0.3% 23 758 455
» 715 18 6,114 5,746 452 14 5,760 455 02%  0.6% 23 1,466 879
8 8/12 9 7,933 7,618 53.6 6 7,624 53.8 01%  0.4% 5.2 1,680 1,008
8/12 11 8,671 8,213 73.2 3 8,216 734 0.0% 0.2% 57 1,245 747
8/12 12 8,861 8,345 75.8 6 8,351 76.1 01%  0.4% 54 2,472 1,483
8/12 14 9138 8,564 101.2 3 8,567 1014 0.0% 0.2% 59 1,793 1,076
8/12 15 9,150 8,543 103.8 7 8,550 104.3 01%  0.5% 6.0 4,364 2,618
8/12 17 8,969 8,414 93.6 4 8,418 93.9 0.0%  0.3% 6.1 2,287 1,372
8/12 18 8,736 8,203 73.6 8 8,211 74.1 01%  0.6% 6.3 3,717 2,230
8/12 20 8,579 7,915 65.1 4 7,919 65.3 01% 0.3% 6.0 1,553 932
8/12 21 8373 7,804 575 8 7,812 57.8 01%  0.6% 6.2 2,830 1,698
8/13 11 8,907 7,884 67.1 3 7,887 67.2 0.0% 0.2% 54 1,078 647
8/13 12 9,146 7,964 70.1 6 7,970 70.4 01%  0.4% 52 2,176 1,306
] 8/13 14 9,382 8,118 91.0 3 8,121 91.2 0.0% 0.2% 56 1,524 914
i 8/13 15 9347 8,094 95.6 7 8,101 96.0 01%  0.5% 5.6 3,773 2,264
8/13 17 9,167 7,861 80.8 4 7,865 811 01%  0.3% 55 1,780 1,068
i 8/13 18 8954 7,642 66.3 8 7,650 66.7 01%  0.6% 5.8 3,061 1,837
4 4 7,537 56.6 0.1%  0.3% 5.2 1,178 707
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Table 6-2E. Daily Effect of DADRP Scheduled Bids in the Western Superzone, Summer, 2002 (cont.)

With DADRP Simulated % Changein Arc

Loadin Day-Ahead  Day-Ahead DADRP Day-Ahead  Day-Ahead Dueto DADRP Price Collatera Bill
Date  Hr. theRTM Load (MW) LBMP ($¥MW) Load (MW) Load (MW) LBMP($/MW) Load LBMP Flexibility* Benefits($)** Savings ($)***
8/14 11 9,197 8,264 73.9 3 8,267 74.1 00% 0.2% 6.3 1,386 831
8/14 12 9,332 8,397 85.6 6 8,403 85.9 01%  0.4% 5.9 3,051 1,831
8/14 14 9354 8,606 129.9 3 8,609 130.2 00%  0.2% 6.4 2,504 1,502
8/14 15 9,092 8,590 138.5 7 8,597 139.2 01%  0.5% 6.5 6,291 3,775
8/14 17 9,000 8,358 112.4 4 8,362 112.7 0.0%  0.3% 6.4 2,878 1,727
8/14 18 8,880 8,137 88.2 8 8,145 88.8 01% 0.7% 6.7 4,704 2,822
8/14 20 8,825 7,802 68.3 4 7,806 68.6 01%  0.3% 6.3 1,727 1,036
8/14 21 8,675 7,809 64.2 8 7,817 64.6 01% 0.7% 6.6 3,371 2,023
8/15 11 8,820 8,166 76.8 3 8,169 77.0 00%  0.2% 6.6 1,523 914
8/15 12 8,906 8,233 84.1 6 8,239 84.5 01%  05% 6.3 3,205 1,923
8/15 14 9,003 8,335 139.7 3 8,338 140.0 0.0% 0.2% 6.7 2,819 1,691
8/15 15 8,964 8,296 139.7 7 8,303 140.5 01%  0.6% 6.7 6,574 3,944
8/15 17 8,799 8,057 112.3 4 8,061 112.6 0.0%  0.3% 6.3 2,827 1,696
8/15 18 8525 7,881 825 8 7,889 83.1 01% 0.7% 6.5 4,298 2,579
8/15 20 8,399 7,632 65.2 4 7,636 65.4 01%  0.3% 6.1 1,591 954
8/16 9 8413 7,557 55.9 6 7,563 56.2 01%  0.5% 6.5 2,179 1,307
8/16 11 8,998 8,088 79.5 3 8,091 79.7 00%  0.2% 6.5 1,541 925
8/16 12 9,108 8,176 83.3 6 8,182 83.7 01%  0.5% 6.3 3,131 1,879
8/16 14 9,246 8,237 131.4 3 8,240 131.8 0.0% 0.2% 6.8 2,678 1,607
8/16 15 9,096 8,096 125.2 6 8,102 125.8 01%  05% 6.8 5,079 3,048
8/16 17 8776 7,845 92.8 3 7,848 93.0 00% 0.2% 6.4 1,794 1,077
8/16 18 8515 7,597 59.0 6 7,603 59.3 0.1%  0.5% 6.4 2,281 1,369
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Table 6-2E. Daily Effect of DADRP Scheduled Bids in the Western Superzone, Summer, 2002 (cont.)

With DADRP Simul atec % Changein Arc
Loadin Day-Ahead Day-Ahead DADRP Day-Ahead  Day-Ahead Dueto DADRP Price Collateral Bill
Date  Hr. theRTM Load (MW) LBMP ($/MW) Load (MW) Load (MW) LBMP ($/MW) Load LBMP Flexibility* Benefits($)** Savings ($)***
8/16 20 8,382 7,196 47.4 3 7,199 475 0.0% 0.1% 25 353 212
8/17 11 7,999 6,723 41.8 2 6,725 41.8 0.0% 0.1% 23 193 116
8/17 12 8,057 6,814 51.8 6 6,820 51.9 0.1% 0.2% 23 719 431
8/17 14 8,025 6,827 59.5 3 6,830 59.5 0.0% 0.1% 23 412 247
8/17 15 7,944 6,872 60.6 5 6,877 60.7 0.1% 0.2% 2.3 701 420
8/17 17 7,848 6.920 53.0 2 6,922 53.1 0.0% 0.1% 2.3 245 147
Hourly Avg. 8,464 7,591 74 7 7,598 74 0% 0% 5 2,146 1,288
Total 499,382 447,847 422 448,269 126,611 75,967

* Aswith most mathematical relations of this kind, the supply price flexibilities in the tables above are only vaild for small changesin load.

Here the supply models are calibrated to the observed prices, and in mathematical terms, the load response was large. The average "arc"

flexibilities only approximate the averages from the tables.

**The collateral benefits are equal to the difference in actual and simulated LBMP multiplied by load served.

*** The hill savings are estimated to be 0.6 of the total collateral benefits. This assumes that an average of 40% of load is purchased through bilaterals.
Thus, this net amount is the savings to customers buying load in the DAM.
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Chapter 7— PRL Business Model
2002 NY1SO PRL Evaluation

Chapter 7—PRL Business Model

Introduction

NY SERDA desires to develop a better understanding of the needs of business entities
that are currently providing, or could provide, price-responsive load (PRL) services to end-use
customers. A more in-depth characterization of how PRL services contribute to achieving
various entities' core business goals can help NY SERDA design and administer Program
Opportunity Notice (PON) programs that increase customer participation in PRL programs, and
create sustainable business models for service providers. Last year, the PRL evaluation included a
process survey that focused on how satisfied NY SERDA PON recipients were with the PONsin
which they participated. This year, to broaden its perception on how it can promote demand
response, NY SERDA expanded the scope of the analyses to a characterization of demand

response as a business opportunity.

In addition to focus groups with PON recipients to solicit recommendations for
improving existing programs, NY SERDA commissioned two additional inquiries directed at the
content of future program design. The first involved conducting a survey with avariety of firms
that either are, or might become, involved in promoting demand response in New York. A survey
instrument was designed, tested, and administered to firms from arange of business interests that
are or could be complemented by promoting demand response program participation, including
regulated and competitive L SESs and technology vendors. The results of the survey shed light on
the barriers to entry and identify leverage opportunities that NY SERDA must addressin
designing its PONs in order to expand the number of firms offering PRL products and services.

The second inquiry involved developing afinancia representation of how demand
response programs contribute to the bottom line of a curtailment service provider (CSP). A pro
formaincome statement was developed and used to explore the margin contribution that might be
expected from recruiting customers to EDRP or ICAP service. To evaluate DADRP, afinancia
model was constructed to model DADRP as acall option. A more complex financia model is
required to capture the inherent risk in bidding into the NY1SO’s market, which involves benefits
and costs that are highly volatile.

7-1



Chapter 7— PRL Business Model
2002 NY1SO PRL Evaluation

NYSERDA PON Focus Groups

In 2001, NY1SO and NY SERDA included a process survey for PRL program providers
as part of the demand response program evaluation. In 2002, NY SERDA'’ s interest focused on
contractors who use NY SERDA funding to attract customers to participate in NY1SO’s price-
responsive load programs. NY SERDA has designed two Project Opportunity Notices (PONS)
primarily to facilitate participation in the NY SO programs: PON 609-01 (Enabling Technology)
and PON 620-01 (Peak Load Reduction).

PON 609-01 was aimed specifically a demonstration projects that would enable
customers to participate in the NYI1SO's PRL programs. The second initiative, PON 620-01,
fosters the same ethic, but provided funding for a wider variety of investments that would help
customers understand the time pattern of how they use eectricity, and underwrite some of the
cost of technologies and equipment (such as interval meters), that in the long run would enable
them to exercise more control over that profile to reduce demand charges or to provide NYISO
with additional system reserves.

PON 609-01: Enabling Technoloqgy for Price Sensitive Load Management

In support of NY1SO's price responsive load programs, NY SERDA issued PON 609-01
to fund projects that developed and demonstrated technologies that facilitate load reduction in
response to emergency and/or market-based price signals from NY1SO. Emphasis was placed on
innovative technology and organizational solutions, including communications, networking,
advanced metering, and controls. Proposals sought project teams consisting of a NY1SO market
participant, a technology solution provider, and end-use customers that subscribed to one of the

NY1SO programs.

PON 609-01 was issued on November 20, 2001 with $1.0 million available and sought
projects with co-funding of at least 50%. Responses were due to NY SERDA on January 9, 2002.
Seven proposals were selected for awards for projects expected to provide participants for the
summer 2002 PRL programs.

PON 620-01: Peak-Load Reduction Program

The Peak-Load Reduction Program offered funding for projects that result in reduced

peak electric demand through short-duration load curtailment measures, permanent demand
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reduction efforts, or through critically dispatched emergency generators. In addition, NY SERDA
offered funding under this PON for installation of interval meters to encourage participation in
NYISO's price responsive load programs. Public utilities, private-sector contractors and end-use
customers participated in the programs. Participation in NY1SO’'s EDRP program was strongly
encouraged, but not mandatory to receive funding.

PON 620-01 was issued on December 24, 2001 with $10.5 million targeted for summer
peak load reduction measures and grid connected photovoltaic (PV) systems. Applications were
accepted on a first-come, first-served basis through October 1, 2002. NYSERDA awarded
$2,387,300 to 223 projects in the Short Duration Load Curtailment, Dispatchable Emergency
Generation or Interval Meter categories that were completed by early August, 2002. This funding
produced 125 EDRP participants (including two that also received funding under PON 609, for
projects that were awarded $6,000 of the PON 620 total). Seven EDRP participants who applied
for funds under PON 577-00 completed projects for the summer 2002 season and were awarded
$393,280.00 for these Peak Load Reduction projects. Additional projects completed by December
19, 2002 brought the PON 620-01 total to 481 projects awarded for atotal of $4,906,230.42.

Details of performance metrics for NYSERDA'’s PON recipients enrolled in NYISO
programs can be found in Appendix 7A.

Focus Group Meeting Objectives

NY SERDA wanted to learn from its PON contractors what barriers they encountered in
enrolling customers in NY1SO programs, particularly in downstate, and to solicit suggestions for
improving the PON application process and interactions with NY SERDA, and ideas for
improving NY SERDA and NY 1SO programs. Contractors from PONs 609 and 620 who had
participantsin NY SO’ s demand response programs were invited to participate in one of two
focus group meetings conducted by Neenan Associates and held in September. Representatives
from four PON contractors attended the Syracuse, NY meeting, six attended in New Y ork City,
and two who were unable to attend but provided their comments to Neenan Associates in writing.

Challenges in Recruiting Customers

This year, the NYISO programs experienced substantial growth in participation in two of
the three demand response programs, EDRP and ICAP/SCR. DADRRP regigtrations changed only
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dightly with six participants leaving the program and four new participant registering. With the
exception of the LIPA Edge Program, the mgjority of new participants in EDRP were primarily
upstate, especidly in western and central New York. Enrollmentsin New Y ork City doubled
from 2001, but still lagged far behind enrollments upstate. The focus group participants were
asked what aspects of the NY SO programs presented challenges in subscribing participants and
what issues they encountered when signing up participants for NY SERDA funding.

The following challenges were cited in recruiting customers for NY SO demand response
programs.

Some aspects of program too complex;
Uncertainty about program features and longevity of programs;

DEC permit changes regarding participation in EDRP did affect some participants in
NYC,;

Delay of payments - experience with or word of mouth regarding 2001’ s delaysin
settlement payments,

For DADRP, the 1 MW bid minimum was cited as a major reason for not participating;
most customersin NY C could not accommodate a minimum load reduction of this size;
and

Landlord/tenant issues are a significant barrier to subscribing participantsin New Y ork
City.
Contractors indicated that the multiple steps required to obtain project approva for a PON

application was a major factor in reduced applicationsin New Y ork City; customers would lose

interest after a number of steps and cancel the project.

Suggestions to NYSERDA

The focus group participants offered several suggestions for NY SERDA on how to improve
PON applications, public awareness of NY SERDA and the demand response programs, and
create an environment in which more contractors would participate in NY SERDA programs.

Most themes were common to both upstate and downstate focus group participants:

1. Education isanecessity for end-users.
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NY SERDA has historically funded hardware to support energy efficiency. Demand
response programs require education about how eectricity is being used and strategies
for behaviora changes to achieve new levels of energy efficiency. This can only be
achieved through continuing education, both at the contractor and end-user level. Since
much of the interaction occurs at the contractor to end-user level, PON contractors
suggest that a greater portion of PON funding be alocated to contractor -to-end-user
education activities, and support the development and execution of behavioral strategies
for participation in demand response programs.

2. Milestone billing for PON projects.

Most of the PON contractors who participated in the focus groups are small to medium
sized firms. Assuch, it is difficult for these firms to independently fund large
installations of PON projects, and receive no reimbursement until they have been
completed. All focus group participants agreed that they are strongly in favor of some
type of milestone billing for PON projects.

3. PON cyclesdon’t match customers budget cycles.

Typically, PONs for demand response programs are issued at the end of the calendar year
or at the beginning of the calendar year with the intent of having projectsinstalled for the
summer. This does not coincide favorably with the budget planning process of most
businesses, even those on a calendar year budget where planning is usualy donein late
summer or early fall. Contractors fed that thisis a significant barrier to getting
customers to apply for NY SERDA funding — it’s either too early or too late to match the
customer’s planning cycle. See also #5— PON contracting process takes too long.

4. Improve communication and support for PON application process.

Focus group participants emphasized the need for better communication and support for
the PON application process. Specificaly:

For open-enrollment PONs, an up-to-date funding availability statusis essential
to contractors, perhaps on the NY SERDA web site. Continuing to enroll
customersin a PON that is exhausted is embarrassing to the contractor, and
reduces customer’ s confidence in both the contractor and NY SERDA.
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During the PON application period, staffing should correspond to the anticipated
response to the PON — contractors suggested that staffing should be determined
based on PON funding amount.

PONSs should be released on time — some PONs have been promised for severa
months before release. This makesiit difficult to keep a customer’ sinterest in

NY SERDA funding, and causes delays in project implementation.

Implement a method to get answers for projects that cut across multiple PONs—
Contractors indicated that when a project could receive funding from multiple
PONSs for various aspects of the project, it was difficult to obtain clear answers
regarding how the applications might affect one another.

5. PON contracting processtakestoo long.

Most contractors mentioned of having been notified of awards to PON applications with
adequate time to complete the project, but the contracting process to get the P.O. usually
dragged on, causing the project to be severely delayed or canceled. Customers would

then become disappointed and not interested in future projects with the contractor or

NY SERDA. For PONs with payments based on ingtallation by a certain date, there can be
asgnificant difference in the amount of funding received. See #6 — Timeframes for PON
applications and project completion need more flexibility and smplicity.

6. Timeframesfor PON application and project completion need mor e flexibility and
simplicity. Contractors felt that, particularly when PON releases are delayed or when the
response period includes holiday periods, more time should be given for response to a
PON. In addition, because of the delays experienced between award notification and
contract signing, PONs should have a more flexible completion date that is tied to the
contract date instead of afixed date specified by NY SERDA at the time the PON isfirst
issued. It was aso suggested that PONs specify different completion dates and incentives

for summer peak vs. winter.
7. PONSsshould track the NY1SO programsthey are targeting.

PONs issued specifically to support participation in NY1SO demand response programs
should have extended application and fulfillment periods that correspond to the duration
of the NY1SO demand response programs they are targeting for participation. This

would allow contractors to attract new participants on a schedule that is favorable for the
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customer with minimal changes to PON requirements during the limited time windows
for current PONSs. It was suggested that updates to payment amounts would be
acceptable, but criteria for eigibility for funding should remain constant to reduce
confusing customers and contractors as well.

8. Becomeinvolved in seminarsand industry groups.

It was suggested that NY SERDA become more involved with industry groups and
participate in industry seminars. While most contractors acknowledged that they have
attended NY SERDA -sponsored seminars, they indicated that repeat participation in
industry trade groups and seminars would increase end-user awareness of NY SERDA
funding opportunities. Thisincreased awareness would create a more vibrant follow-on
market for NY SERDA contractors.

Characterizing Market Maker Preferences

As part of the 2002 PRL program evaluation, NY SERDA supported an initiative that
involves extending the inquiry to awide variety of firmsthat are, or potentially might become,
involved with the provision of PRL services to retail customers. Such firms are referred to as
market makers and this section describes research conducted to characterize how these firms view
demand response as a business opportunity.

To solicit market makers' views on how PONSs can best serve their needs, an interview
instrument was developed and administered to 15 different firms. The firmsincluded
representatives from six enterprise categories that are characterized asfollows:

1. POLR/ default service providers comprised of the existing six IOUs in the State,
NYPA, LIPA, and cooperatives. We expect that their primary interest is to reduce their
supply costs, athough some may use PRL services to better manage the local distribution
system, or contribute to the maintenance of system reliability.

2. Competitive Retailers that offer commodity services to end-use customers. These
include those that are currently active and potential new entrants. PRL might be used as a
loss leader to attract customers to their commodity services, or integrated into their

service portfolio to be able to offer awider variety of choices in service plans.
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3. Performance ESCO contractor sthat integrate PRL participation into more
conventional DSM and energy services provision under some form of performance

contractual arrangement.

4. Wholesale trader g/brokers that deal in the physical commodity that could trade PRL
rights and obligations and use them to cover short supply positions in day-ahead or real
time markets.

5. CSP boutiques whose sole objective is to profit from providing customers with access
to NY1SO PRL programs on terms that better accommodate individua capabilities and

preferences for risks.

6. Enabling technology firms that manufacture and/or distribute technologies that aid
customersin designing and executing curtailment strategies that facilitate participation in
PRL programs.

The interview instrument was constructed to collect basic business activity information
from each firm and to characterize their past and current activity in electricity markets, with an
emphasis on experience with demand response programs. A copy of the survey instrument is

provided in Appendix 7B.

Neenan Associates recruited firmsto participate, and scheduled and conducted the
interviews. The survey responses were characterized by categories that share common objectives
with regard to how PRL can help them achieve their business goals, and then the results were
used to characterize the perspectives of market makers, which have some common e ements, but
also display considerable diversity of opinion asto how NY SERDA funding can be effective in

promoting demand response.

Surveys were completed by 16 firms, including three regulated L SES, one competitive
L SE, three information service providers, six controls companies and two ESCOs. Over half of
these firms are already operating in the NY state market, and the rest say they are considering
entry. These firms were asked what investment return criteria they would apply in considering
investments in demand response. The rate of return thresholds ranged from as low as 10% to as
high as 75%, and averaged 33%. The average payback period reported was 2.7 years. Clearly,
these firms have high hurdle rates for investment in demand response as abusiness. Thisfinding
isal the more striking, since al but one indicated that they view demand response as a means of
complementing their main, much larger, business aspirations. They apparently are not so
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optimistic about the potential of demand response complementing their business that they are
willing to use it asloss leader or to subsidize it.

Survey respondents offered their views as to the major barriers to demand response as a
vital aspect of their business. Market design uncertainty (i.e. the lack of a clear, concise, and
permanent role for demand response in the standard market design) was identified as the number
one barrier by four respondents and three named it as the number two barrier. Several respondents
opined that generation or regulated L SE interests prevailed in making the rules, and they would
be biased against demand response. Another considers it afad that would go away in ayear or
two.

Three respondents named customer uncertainty about program benefits as the number
one barrier, and another three named it as the number two barrier. Uncertainty on the customer’s
part trandates into resistance to overtures to participate, and results in higher customer acquisition
costs. Remarks included the observation that only the very largest customers are aware of, and
have any experience with curtailment programs to draw upon, that thereis too little information
about how NY SO prices are set to dispel customers amost prima fear of market uncertainty,
and that misconceptions on customers' part of legacy programs act as deterrents to participation.
This theme was echoed by the four respondents that said that low ROIs for participation is the
main barrier to their participation - they cannot justify the investment expense. One named CBL
uncertainty as the source of low ROI, another attributes it to the speculative nature and low
incidence of curtailment events. Only one respondent named the imposition of noncompliance
penalties as a barrier to its participation, and that respondent rates it as the third greatest barrier it
faces.

Twelve of the 15 respondents said that they favored the expenditure of public benefit
funds to promote demand response program participation. The dissenters were two regulated

L. SEs and an ESCO, each expressing the Table 7-1. Who Should Offer DRP Programs to

beief that demand response should not be Retail Customers?

market to establish value. Of those that
SO directly 4 2 LSEs2 ESCOs
responded, about 40% felt that the ISO
should be the entity to design and ISO through CSPs 5 | 1LSE4CSPs
implement demand respond programs L SEs (ot the 1S0) 1 |1csp
directly to customers, while about half felt
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the 1SO should design them, but use CSPs to implement the programs. One respondent expressed
the belief that the ISO should leave the promulgation of such programs to the competitive retail
market (see Table 7-1).

Eight respondents said that they had experience with legacy load management programs
operated by a utility in avertically integrated electricity market, three have experience with an
ISO program other than in New Y ork, and three different respondents have been involved in the
NYI1SO’s PRL programs. Those involved in legacy programs reported that the program has been
either abandoned or closed to new subscriptions, due to changes in the market that have rendered
the design no longer cost effective.

A key aspect of the survey was an exercise whereby survey respondents first ranked
alternative PON areas of focus according to their value to the respondent’ s business interests, and
then indicated how they would like to see PON funding allocated over these program focus areas.
The focus areas respondents considered are as follows:

1. General customer education. Providing customers with workshops and seminars,
and preparing and distributing brochures that describe the benefits of program
participation.

2. Customized customer education and consulting. Conducting audits of customer
premises to identify curtailment capabilities, and using the results to develop a
curtailment strategy.

3. Marketing and administrative support. Providing funds explicitly to offset the

costs of marketing programs to customers and administering their participation.

4. Essential Technology funding. Incentives for the purchase and installation of

interval meters, and offsets for the costs of meter reading.

5. Enabling Technology funding. Incentives for investments in technology that enable
the customers to retrieve prices, event information, and its own meter readings, and
to use the data to develop and execute a curtailment strategy.

6. Back office funding. Funding to offset the cost of program administration and
billing.

7. Augment Program benefits. Supplement to the NY1SO market-based curtailment
payment levels to enhance program participation.
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Results of the ranking exercise are displayed in Fig. 7-1. Respondents scored the seven
program festures on a scale of one (little or no value) to six (very high vaue), based on how they
would contribute to each’s business interest regarding demand response. Funding for technology
investment by customers received the highest ratings (based on the average score), with that for
enabling technologies (information services and controls) sightly higher (4.9) than the score for
essential technologies (meters), which received an average score of 4.6. Subsidies for program
benefits received amost the same average score (4.6). All other features scored below the overall
average score of 3.8 out of six.

Market Maker Program Feature Rankings
6.00
5.00 1 Mean=3.87
|| e
3.00
2.00
1.00 +—
0.00 T

> ‘
< ¥ ¥ S <& &F &
i ¥ 2 &S 5 <
< <& F P

Fig. 7-1 Program Feature Rankings

Scores were the most dispersed for the general education, customized audits, and
marketing services program categories, each of which received at least six scores of one or two
(low preferences for these programs) but also received at least two scores of 6 (high preference).
Subsidies also showed diversity of interest, with six scores of six, including one regulated L SE,
but two scores of two or less (one competitive and one regulated LSE). LSEs are obvioudly not
of one mind as to how PON funding to promote demand response can contribute to their business

interests.

Responses for the second program fegature rating exercise (allocating funding over the
various categories) are displayed in Fig. 7-2.  (Allocations were made on arelative basis, so
scores represent the percent of PON funds to be allocated.)
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The dlocation of PON funds by

respondents over the features offered mirror the

preferences in that technology subsidies
received the greatest emphasis (27% of funding
alocated, on average, to enabling technology
PONs and 20% to essentia technologies).
However, the funding priorities diverge from
the ranking for the other factors. Customer-
specific audits received the third highest
allocation, on average. Subsidies for benefits,
which were third in the relative rankings,
received the third lowest alocation on average,
about 9%.

30.0% -

25.0%

Market Maker Program Feature Funding
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20.0%

15.0%

i |
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7-2 Program Feature Funding Weights

Individual funding allocations varied widely for some features, but were quite uniform

for others. The largest allocation was 60% for enabling technologies (offered by a technology

supplier). Two 50% allocations were also made (one to each technology category), with both

made by an unregulated retailer. There were many zero alocations, which make the distribution

of alocations interesting.

The two technology

PON Funding Allocations:
Extreme Values

>2 %
@ >/= 20%

categories received a high number

of alocations above 20% (the

12
10

mean alocation was about 14%),

8

and only 1 or 2 zero dlocations. (It

6

4 -

I W«

was an ESCO that voted no
allocation to either technology

category.) The same distribution,
but with the opposite results,
characterized allocations for

genera education, (which

received six zero funding

allocations and only one value over 20%), and for marketing, which has approximately the same

distribution of scores.
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The other categories exhibit more highly polarized opinions. Allocations for PRL audits,
back office costs, and subsidies for benefits had a much more even mix of high and low

allocations. Respondents are clearly not of one mind regarding PON funding of these initiatives.

Business Case Studies

Two financia models were devel oped to explore how demand response programs could
contribute to market makers business interests. The first, described below, utilizes afinancial pro
forma income statement to characterize the costs and benefits that flow from recruiting
participants to the EDRP and ICAP/SCR programs. The following section extends the analysis to
DADRP using a more complex representation of market conditions and their uncertainties.

EDRP/ICAP SCR Pro forma Income Statement

Description of | ncome Statement Approach

The Income Statement Approach characterized the PRL business opportunity by

smulai ng three yexs of financial Fig. 7-4 Perspectives on CSP Business Opportunity

performance for a hypothetical
. . . Spring 2002 Spring 2003
curtailment service provider (CSP) that Upstate EDRP&ICAP / PON EDRP / PON
. L. . EDRP&ICAP /No PON EDRP /No PON
recruits customers to participate in the ICAP/ PON
ICAP /No PON
EDRP and/or ICAP programs.” This
paformance was S mulataj under a Downstate EDRP&ICAP / PON EDRP /PON
EDRP&ICAP /No PON EDRP /No PON
1 1 ICAP / PON
variety of representative market AT
Condltl Ons and PRL program rul % tO Notes: Spring 2002 perspective is more advantageous than Spring 2003. For Spring 2002:
a) It was assumed that event hours wouIFi continue at 2001 levels.
demonstrate the sensitivity of the © 1t was aceumed it EORP are recaed, m . for al ovents.

performance to parameter levels. The combinations of conditions modeled are shown in Fig. 7-4.

These variations in input were organized into two main groups, called Perspectives. The
Spring 2002 Perspective reflects the view of a prospective CSP entrepreneur, considering
entering into business in advance of the 2002 season, and expecting that the experience of 2001
would continue for (at least) three years. Thus the pro forma modeling for the Spring 2002 cases

Y ICAPin this discussion refers to ICAP Special Case Resources.
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assumes 2001 values for program rules, actual event hours experienced, and curtailment prices.
Within those “ 2001 repeats’ assumptions, the modeling explores the effects of location (upstate
vs. downstate) and the availability of NY SERDA cost sharing (PON vs. No PON) on
performance.

The Spring 2003 perspective updates the previous year’s perspective with the experience
of the 2002 season, and incorporates recent revisions in the NY SO program rules. In the Spring
2003 perspective, it is 2002 conditions that are expected to continue for three years. Within these
“2002 repeats’ assumptions, asimilar set of variationsis explored. Since one of the important
changes between 2002 and 2003 is that dual EDRP/ICAP registration of a given load is no longer
permitted, the Spring 2003 perspective breaks out EDRP and ICAP, and explores the aternatives
of registering customers entirely in EDRP versus entirely in ICAP.

Analysis Method

To calculate and describe the results of each combination of assumed conditions, two
standard tools of financial analysis and project evaluation were used (see Fig. 7-5). A pro forma
Income Statement was produced for each of the three years of operations. An income statement
isthe classic way to show the financia

performance of abusiness over a F|g 7-5 Income Statement M Odel | ng ApproaCh
specified time period. In addition to P T ome Stemor T e
the obvious costs and revenues, an +Payment Sharing Arrangement =| .Structured Trestment of Coet and Revenie

! «Selling Costs <Depreciation

. +Load Preparation Cost <
income statement reflectsthe need of @ | Jyaer e oang.cc| P T2

Net After-Tax Income
«Other Costs '

real-world businessto pay |ess obvious | »teres, office stffing and occupency

Net Cash Flow (multi-year)

costs, such as interest and office rent. R
. 1 *Depreciation
It also provides for the proper e tetue Side Net Cash Flow avalable to business

. . . »>Upstate/Downstate effects
accounting for depreciation and taxes. >Market effects

*Number of Event Hours

All of these components are AU PR T

«Participation Restrictions

summarized into the classic “ bottom

ling’ — which in our caseis net cash flow available to the business.?

2 For an established enterprise, net after-tax income is commonly used as the bottom line. Because our
hypothetical CSP is created in the first year, we want to reflect the up-front investment necessary to start
operations.
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The second standard tool is Net Present Vaue (NPV) of the net cash flows available to
the business. Using NPV alows further summarization of the financial performance resultsinto a

single figure of merit for each scenario.’

Assumptions

The CSP is assumed to be managing 50MW of enrolled capacity. The load consists of
commercial (25%), industrial (15% with cogeneration, 25% without cogeneration), institutional
(10% with cogeneration, 20% without cogeneration), and residentia (5%). Key inputs that drive
the income statement are revenue sharing arrangements with end users, event hours and payment
levels, program design (e.g. can aload be in both EDRP and ICAP?), one-time and recurring
costs of enrolling and preparing loads to perform, and the availability of NY SERDA cost sharing.

Revenue Assumptions:

The CSP was assumed to retain 40% of its gross curtailment payments, with the other

60% being paid out to subscribers.

EDRP summer event hours were based on actual vaues 2001 and 2002. (Note: the April
2002 events were not included, because they occurred before most loads were registered
and ready.) In 2001 there were 17 events hours upstate and 23 event hours downstate. In
2002 there were 12 event hours statewide.

Prices for ICAP were taken from the results of the May auction for the entire summer
capability period. The payments per MW for downstate were $52,500 and $55,200 for
2001 and 2002 respectively. For upstate, the payments were $11,400 and $11,500 for
2001 and 2002, respectively.

EDRP energy payment levels were assumed to be $500/MWh, which was the case in all
event hours of 2002 and most event hours of 2001.*

3 Another commonly used figure of merit is Return on Investment (ROI). Because ROI is undefined unless
aseries of cash flows has at |east one change of sign, it does not work for such abroad range of input
assumptions.

* EDRP provisions call for the payment of the higher of $500/MWH or the prevailing NY1SO real-time
LBMP for all hours of event that are four or more hoursin duration.
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In accord with the recent change in NY SO program rules, EDRP will no longer be called
automatically when thereis an event. For the Spring 2003 perspective, it was assumed
that loads in EDRP would be called only 2/3 of the time that an event was declared.

Another recent change in program rules, that a given load may not be registered in both
EDRP and ICAP, is modeled in the Spring 2003 perspective.

Energy payments are a new feature of ICAP for 2003. These payments are separate from
those paid to EDRP participants, and will be market determined. For modeling purposes,
ICAP energy payments were estimated to be $250/MWh (or haf of historic EDRP

levels).”

Cost Assumptions. Costs were assumed to be invariant to changesin either location
(upstate or downstate), or program (EDRP or ICAP). Thus the different financial performance
results are being driven by differencesin revenues. The assumed total costs for enrolling 50 MW
of loads, and for preparing them to perform, were $138K and $564K, respectively. On a $§kW
basis, these costs are $2.76 and $11.28. PON cost sharing was assumed to be 60% of load
preparation costs. Compared to actual experience of PON participants, these costs are considered
reasonable, or even optimistic. Fixed office and salary costs of ~$150K per year also seem

conservative.®

Performance Assumptions. All registered |oads were assumed to perform at 100%
when called. This assumption has two favorable impacts on the pro forma results. First, ICAP
performance penalties are avoided. Second, EDRP energy payment revenues are received at

maximum value.

Taxation Assumptions. Income tax liability was allowed to assume negative values
when pre-tax income was negative. These negative tax liabilities thus had a positive effect on net
cash flows for the years in which they occurred. Thereis atwo-part rationale for this treatment of
taxes:

It was assumed that the CSP line of business was part of alarger tax-paying entity.

® Under the new rules, ICAP/SCR customers must submit strike priceswith their applications, and those
prices are used to construct abid curve that is used to determine which resources are dispatched. Those that
are dispatched receive the price they bid.
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It was assumed that the larger entity was profitable, and could take full advantage of any

tax losses generated in CSP operations.

A related taxation assumption is the treatment of depreciation (which was only applied to
out-of -pocket |oad preparation costs, after cost sharing). Depreciation is deducted from operating
revenue to calcu ate taxable income, then added back in to after-tax income to calculate net cash
flow. Thistreatment has the effect of sheltering depreciation from taxes, but recognizing that the
charge does not actually reduce available cash.

Because the above assumptions are either well within observed experience, standard
practice, or actualy favor the modeled financial results for our hypothetical CSP, the modeling
approach used is unlikely to understate the results for a realworld CSP.

Results and Conclusions fran the | ncome Statement Approach

Figure 7-6 summarizes the results of pro forma modeling of the PRL business
opportunity using the Income Statement

Approach. For each box in the figure, the T e oy & Reslte
monetary amount is the moddl result (in Spring 2002 Spring 2003
thousands) for the net present value of cash WP B e e
flows available to a hypothetical CSP R )
business from 3 years of operations. The 'CA(ZQZON
boxes represent different assumptions about 'CAT;;E)PON
where the CSP islocated, program rulesand  pownstate EDRP&ICAP / PON EDRP / PON
market conditions that will determine his EDRP&?;fS? No PON EDR; fﬁi PON
revenues, the availability of NY SERDA cost =2 I
sharing, and the PRL programs in which its .CA?/TJ; PON
$1,181

customers and their curtailment loads are
registered. The salient model results are:

It is difficult to make money upstate. Of al the upstate cases examined, only the
combination of Spring 2002 assumptions and NY SERDA cost-sharing lead to a positive
NPV. (Thisresult will be discussed more fully below.)

8 It would seem, however, from the amount of observed CSP activity upstate that some real-world CSPs
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The change from a Spring 2002 to a Spring 2003 perspective decreases NPV for every
case modeled, but especialy for EDRP. The only non-negative NPV for EDRP aone
under 2003 assumptions is downstate, assuming PON cost sharing for load preparation
costs.

Under Spring 2003 assumptions, stand-alone ICAP is much more profitable (or less
money-losing) than EDRP. Thisis especialy true downstate, where the ICAP auction
prices are much higher.

Regarding the business prospects for a start-up CSP specializing in either EDRP or ICAP, two
key conclusions can be drawn from these results:

Only under very favorable cost conditions does EDRP make economic sense as a stand-alone
business opportunity.

If 2002 market conditions and 2003 program rules persist in the future, only some of the
costs can be recovered from the revenue to be expected from EDRP. The only likely scenariosin
which a profit-seeking, start-up CSP would be prudent to pursue EDRP loadsis as part of a
portfolio of products, in which at least one of the following occur:

The EDRP line of business produces other benefits (such as cross-selling opportunities)
that justify or offset its minimal or negative contribution to profits.

The costs of enrolling and preparing loads are either very small, or can appropriately be
charged to some other line of business (without destroying the profitability of that line of
business).

The CSP is dready established and its customer acquisition costs are sunk.

Downstate EDRP was considered, and rejected, as a possible exception to this statement.
Both the PON and No PON cases produced positive cash flowsin the first year, but went negative
in 2003, as the exclusion of EDRP loads from ICAP took effect.

Only downstate is ICAP a viable stand-al one business opportunity

Both modeled ICAP cases lose money upstate. Downstate, where auction prices are more than 5
times the upstate values, ICAP makes money with or without PON cost sharing.

have been able to register and deliver loads at costs lower than these.
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Inclusion of DADRP in the CSP Business Case

A natural extension of this analysisisto see if these stand-alone prospects could be
substantially improved if a CSP were also to participate in DADRP. As shown in the next
section, economic vauation of DADRP revenues requires the valuation of a strip of options. A
rough, preliminary valuation of DADRP is done in that section, and the results are used here to
simulate the effects on CSP financia performance of combining DADRP with ICAP. In addition
to using preliminary results for DADRP option valuation, the analysis is subject to the following
smplifying assumptions:

Only the combination of DADRP with ICAP is evaluated.

A smple comparison of the present values of expected costs and revenuesis used,

instead of the income statement approach.

It is assumed that the same loads can participate in both DADRP and ICAP, and full
value can be derived from each program (i.e. there is no modeling of interactions
between payments received for DADRP and for ICAP).

Load enrollment and preparation costs are modeled parametrically.

Operétions costs are assumed to be $500K/yr (compared to $150K, above). The
increase is to reflect the complexity in monitoring and bidding required for DADRP

participation.
Table 7-2 Revenue and Cost Values Used in Simplified DADRP/ICAP Model
Present Value
Natural Units ($/MW)
Revenue Components
DADRP Option Value
100 Hours/Month 40% of Option Value of 100 Hrs/Month, Bid@ $100/MWh 28,000
200 Hours/Month 40% of Option Value of 200 Hrs/Month, Bid@ $100/MWh 55,600
PV of ICAP Payment Stream
Upstate
3 Years 40% of $13,500/yr for 3 yrs, discounted at 7% 14,171
5 Years 40% of $13,500/yr for 5 yrs, discounted at 7% 22,141
Downstate
3 Years 40% of $58,200/yr for 3 yrs, discounted at 7% 61,094
5 Years 40% of $58,200/yr for 5 yrs, discounted at 7% 95,453
Cost Components
Operating Costs $500K/yr for 50 MW --> $10K/yr/MW for 5 yrs, discounted at 7% 16,401
Acaquisition Costs
Low $15/kW (incurred in Year 0) 15,000
Medium $30/kW (incurred in Year 0) 30,000
High $60/kW (incurred in Year 0) 60,000
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The various values used for revenue and costs are displayed in Table 72, both in
“natural” units, and converted to present values. To avoid having to mode every possible
combination of input values, the cost and revenue “components’ of Table 7-2 are combined into
nine distinct scenarios (see Table 73), and the scenario set was simulated once for downstate
ICAP prices, and once for upstate ICAP prices. Moving down the rows of Table 73, what
changes are the amount of hours of

DADRP bid per month (200 in the
Wl ot b Table 7-3 Scenario Cost & Revenue Components
High DADRP and ICAP
Costs
and “Medium” revenue scenarios, 100 : Low  Medium __ High
- DADRP Blds(H(rs/N)Ionth) 200 200 200
“ ” o |ICAP Duration (Yrs, 5 5 5
n “Low”), and the number of years of T |Load Acquisition Cost (kW) 15 30 60
ICAP payments expected (5 in “High”, 2
i i . g = DADRP Bids (Hrs/Month) 200 200 200
3 in “Medium” and “Low”). Moving & S |ICAP Duration (Yrs) 3 3 3
& 8 Load Acquisition Cost ($/kW) 15 30 60
across the columns, the only changes =
DADRP Bids (Hrs/Month 100 100 100
are to the $/kW values assumed for the 2 | loAp Durmton (v 3 3 3
; " load q . —' |Load Acquisition Cost ($/kW) 15 30 60
cost of enrolling loads and preparing

them to perform (15, 30, and 60 for “Low”, “Medium”, and “High”, respectively).

Financial performance results for these scenarios, expressed as the present value of
revenues minus the present value of costs, are given in Table 7-4 for downstate, and Table 7-5 for
upstate. Since ICAP Alone was profitable downgtate, it is not surprising that it is profitable
downstate in combination with DADRP. Note, however, that even here, the value is margina
under the Low Revenue/High Cost scenario. (100 hrs/month of DADRP bids, 3 years of ICAP
payments, $60/kW load acquisition cost). Note also that $60/kW is not “high” relative to the
acquisition costs experienced by NY SERDA PON contractors.

Table 7-4 Simplified NPV: Downstate Table 7-5 Simplified NPV: Upstate
1 MW CSP w DADRP and ICAP Loads 1 MW CSP w DADRP and ICAP Loads
Using Downstate ICAP Auction Values Using Upstate ICAP Auction Values
($Thousands/MW) ($Thousands/MW)
Costs Costs
Low Medium High Low Medium High
¢ [High 120 105 75 | q [High 46 31 1]
g <
£ [Medium 85 70 20 |  [Medium 38 23 @]
[ad a4
[Low 58 43 13 | |Low 11 (4) (34)]
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The picture changes more dramatically upstate, where stand-aone |CAP was a money
loser even with PON cost sharing. The smplified analysisindicates that if the load acquisition
costs are sufficiently low, ICAP combined with DADRP can make money under both high and
medium revenue expectations, and remain at least marginal even under low revenue expectations.
This profitability is very sensitive to acquisition costs, however. Medium to high revenues are
required to produce positive NPV's when the acquisition cost gets to $30/kW, and even high
revenues cannot salvage the high acquisition cost ($60/kW) scenario.

Evaluating DADRP as a Bidding Option

The economics of participation in the DADRP program depend on a wide range of
complex factors. On the revenue side, the main factors are the characteristics of the customer
demand and its flexibility, and the probabilistic characteristics of the day-ahead power and gas
prices. On the cost side, the operational procedures that need to be put in place to facilitate
participation are important. The costs of these procedures will be different for different types of

participants and intermediaries.

In the section that follows, the revenue sides associated with load curtailment
(discretionary load) and gas-driven on-site generation applications are explored. The cost side for
the participantsis highly variable, and depends upon whether the customer achieves a reduction
in utility-served load by curtailing or by operating an on-site generator. (In analysis that follows,
we will denote on-site generation as DG (for distributed generation)). In modeling the cost side
for load curtailment, we assume that the customer includes its outage or lost revenue costs

implicitly in setting the strike price at which it will curtail.

For the DG case, evaluating the economics o the investment requires comparing the
option value with the full cost, which includes both capital cost and operating costs. We do not in
this exploratory evauation attempt to specify equipment costs and conduct a full investment
analysis. Instead, we focus on generating the option value of the DG option (including operating
costs), and leave it to another study to ascertain whether the net revenues would serve the debt on

the DG system implied by our analysis.
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Load Curtailment Option Value

Load curtailment involves reducing electricity usage in a given time period without
causing demand to increase at another period. Activities like halting a production process without
rescheduling, or reducing lighting or HVAC services are examples of curtailment. Load shifting
occurs when the customer shifts usage from one period to another in response to either the
effective marginal cost of eectricity, or to some other inducement (such as those offered by the
ICAP/ISCR and DADRP programs). When loads are shifted, the costs incurred change
dramatically, as they depend upon the cost of make-up power, rather than the outage cost incurred
by foregoing a service eectricity provides. Such an analysis is beyond the scope of the focus of

this study, but deserves attention in subsequent analyses.

The Load Curtailment Options Model

The ability to curtail electricity usage can be viewed as the equivaent to owning a strip of
options, one for each time period. An option is the right, but not the obligation, to undertake a
market action. In this context, we assume that the customer has entered into a commodity service
contract whereby it pays a usage that is not directly tied to the prevailing price, and that contract
alowsit to consume at any level and pattern it so chooses. The most straightforward exampleis
service under POLR tariff rate comprised of demand and flat energy prices. Since it can vary
usage at any time, with no pendty, the customer subscribes to DADRP whereby it may bid to
curtail in the NY1SO day-ahead market.

The bid involves specifying a quantity to be curtailed, the hours in which it would be
curtailed, and the price required to undertake the curtailment. When its curtailment bid is
accepted, the customer must either fulfill the curtailment obligation, or face a penalty for failure
to do so. The pendty is equal to the rea-time LBMP at the time of noncompliance timesthe level
of noncompliance. Thus, the customer can consider itself as having stream of hourly optionsto
curtail available to it. To evaluate that option, the analysis below used conventional options
modeling techniques to generate the value of that option under various conditions and bidding

strategies.

Option valuation techniques are appropriate for valuing load curtailment capability if the
characteristics of the option conform to the models typically used in other markets. An option
value is defined as the expected vaue or payoff where:

Payoff = max [ (exercise price— strike price), 0].
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The formula expresses the option payoff to be the maximum of 1) the difference between
the price received if the option is exercised and the strike price, the amount paid for the option
and 2) zero). Typicdly options are sold, in which case the second result is aloss; the option is
never in the money (price never exceeds the strike price) and the net result is aloss in the amount
of the option payment. In this application, the price is the amount the customer receives for
curtailing, which under DADRP is the day-ahead market price. The strike price is the curtailment
bid the DADRP participant submits as its curtailment bid price, which should be at least equal to
the cost it would incur if it curtailed. Since customers do not have to pay any fee for the right to
bid under DADRRP, the option formulation is as specified above, where the outcome is zero if the

bid is never accepted.

To value the option, the probabilistic nature of the hourly, day-ahead prices must be
characterized as a distribution with known mean and variance. In this anaysis, we adopt a
somewhat smplistic representation of electricity prices, the Geometric Brownian Motion (GBM)
distribution, a constant volatility model. In other words, dispersion in the distribution of hourly is
constant over time. The primary reason for adopting the GBM model is that it allows us to use the
Black-Scholes option valuation model to value the options. The Black-Scholes modd is
commonly used by commodity traders to establish a base value for an option, to permit aliquid
market for trading the option. (See Appendix 7C for the details of the model.)

In thisanalysis, each time period in the future is viewed as a separate option and is vaued
as such. In other words, at each time period in the future the customer has the right but not the
obligation to curtail. At each time period, there is a probability distribution of the day-ahead price
for that period, and from this one can calculate:

the probability that the price will be over the strike price (which is discussed below)
the expected level of payoffs.

The option vaue of demand reduction flexibility then is the sum of the option values for
all the time periods. While the NY SO day-ahead market trades on hourly transactions, for
reasons described below the instant analysis employs alonger time period.

To value the option to curtail, one of the key parametersis the strike price at which the
option is exercised - the price a which the DADRP participant is willing to curtail if its offer is
accepted. When power is curtailed, the customer suffers a reduced leve of service, such as
reduced lighting of HVAC services levelsin commercial buildings or reduced enterprise revenue

7-23



Chapter 7— PRL Business Model
2002 NY1SO PRL Evaluation

because of reduced production, which would be typical of industrial facilities. The monetary
value associated that represents the reduced service is embodied in the strike price. Customers
should consider al the cost associated with the curtailment and then bid at least that amount.

The cost incurred by customers when serviceis curtailed is called outage costs. Studies
conducted to measure outage costs report values ranging for zero to over $100/kWh. Low outage
costs are associated with customers that were easily able to withstand the inconvenience.
Residential customers that are not home when the power goes off for a short time only face the
nuisance of resetting clocks. Some industrial processes can shut down quickly for short periods
with little cost, air-processing facilities being a prime example. Very high outage costs come
about when the outage wreaks havoc with the facility, or safety is compromised. Other constraints
on afacility also affect outage cost. The duration of the outage can affect outage cost
dramatically. Outagesthat are very short generaly result in lower damage costs. But outages of a
duration that conforms to business practices aso have lower costs, even if they run severa hours.
That' s because it alows the customer to rearrange its operations in a cost-minimizing manner.

For example, atwo-hour outage might force the customer to pay overtime to meet the day’s
output requirement. Buit, if the outage is scheduled for al afternoon, then the customer may be
able to alter shift assignments such that additiona labor costs are negligible.

A detailed specification of outage costs is beyond the scope of this analysis. However, we
are compelled to demonstrate the impact of outage costs on DADRP option vaue. Therefore, we

provide the option values associated with different strike price (outage cost) levels.

Assumptions
Specifying the option model requires six different parameters, each representing some

aspect of the customer’s cost or market volatility, asfollows:

Forward Price Curves: Forward curves are typically developed using the forward prices
of power traded in liquid markets. Typically, beyond 18 months the markets are not very
liquid—at that point a more robust forecasting model is required, such as a production
cost smulation. For this study, we used price smulations by Energy information Agency
(EIA) Annua Energy Outlook (AEO) 2002. The standard data setsthat are published do
not have the on-peak off-peak prices by month. EIA provided us with more detailed
results from which we derived the forward curve of on-peak prices. The AEO 2002
forecast of on-peak pricesin the New York region are presented in Appendix G.1.1.
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Volatilities: Voldtilities are typically derived from the prices of options. However, when
such prices are not available and/or markets are not liquid, an aternative isto analyze
historical prices to characterize the volatilities of future prices. Historical power prices
are analyzed to determine the level of volatility for New Y ork as described in Appendix
G.1.2. Based on that analysis, we use a Black-Scholes volatility parameter value of 90%
for the calculation of the option values.

Strike Price: Thisisthe price at which the customer is willing to undertake a
curtailment. as discussed above. For this analysis we used strike prices in the range from
$100/MWh to $500/MWh.

Curtailment duration constraints affect the acceptable frequency and duration of
curtailments. Different organizations have different constraints on how many hours they
can curtail, how much notice they need, and how frequently they can do it. DADRP
protocols establish the notice (aday ahead) and frequency (hourly) of pricing periods. If
those are not acceptable, then the customers will not participate. DADRP aso alows
customers to submit blocked bids that require the curtailment be of a specified length, say
four consecutive hours. This prevents avoids a sequence of individua curtailment hours
that are separated by one or more non-curtailment hours. Many customers report that
such curtailments are the most costly to endure. (Which iswhy the blocking provision
was enacted.) To characterize block bidding, this analysis assumes that bids are submitted
for blocks of on-peak hours that accommodate the customer’ s Situation. In addition we
specify dternative levels of the monthly maximum hours of curtailment of 20 to 200
hours as a proxy for customers' tolerance or the total number of curtailment it is exposed
to.

Interest rate: For option value caculations one needs to use risk-free interest rates.
Considering that the forward curves we are using are in real terms (2000 dollars), we
need to userisk free real interest rates. The Treasury Yield Curve indicates that the
interest rates are about 1.5% for one-year maturity, and about 3% for 5-year maturity.
Deducting the inflation rate we used an interest rate of 1%.

Time frame: As described the option vaue is calculated for the on-peak hours of each
month for afive-year period. This approach gives alower bound to the option vaue since
it corresponds to a flexibility level where the customer accepts the average on-peak price
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for its curtailment. Customers that can turn equipment on and off every hour can
generate greater value for that enhanced optionality than our results produce.

Curtailment Option Value Smulation Results

The results for option values for curtailment are presented in Table 7-6.. A curtailment
level of 200 hours corresponds to a customer with a very high level of flexibility; the customer
can curtail about 10 hours each of the 20 weekdays of the month. Table 7-6 shows that for a
customer with that level of flexibility, and a strike price of $0.10/kWh, the revenue generated
from participating in the day-ahead market will be $139,000 for the 5-year period. This value
reduces to $42,000 for a strike price of $0.50/kwWh.”

The strike price is assumed to reflect the bidder’ s entire variable operating expenses
and/or revenue losses. The option value calculated can aso be adjusted to account for the initial
investment (e.g. in control equipment installed to facilitate the curtailment) needed to enable
participation, and the NPV of any operating expenses. (Seelnclusion of DADRP in the CSP
Business Case, above.)

Table 7-6. Option Value of Curtailment for 5 Years of Operation (thousand $MW)
Monthly Limit Strike Price ($/kWh)
(hours) 0.10 0.20 0.30 0.40 0.50
20 14 9 6 5 4
100 70 44 32 25 21
200 139 87 64 50 42

Assumptions: Price volatility of on-peak power = 90%
Risk-freereal interest rate = 1%
All pricesin year 2000 dollars.

" Even though the higher strike price produces more revenue for each hour in which these loads are
scheduled, the number of hours scheduled falls proportionally greater and as aresult total revenue declines.
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Distributed Generation Option Value

The DG units considered in this section are assumed to be fueled by natural gas. (We
have not considered diesel generators since they do not currently qualify to participate to the
DADRP program.)

DG Mode

Owning anatural gas generator is equivaent to owning a strip of spread options, one for
each time period. Option vaue is the expected value of payoff where

Payoff = max [power price - (HR*gas price + variable O&M), 0]

The above expression can also be separated into margina revenue (MR) and margina
cost (MC). Power priceis MR, and the term in parentheses is MC. Whenever the MR exceeds

MC, generators are run (provided there are no other operational constraints).

To value the option, the probahilistic nature of the power prices and gas prices needs to
be characterized. In this preliminary work, we used rather a simplistic model where the spread
(power price —HR*gas price) is assumed to be distributed normally. Volatility is not the standard
Black-Scholes volatility; it is the absolute volatility of the spread (see Appendix 7.B for the
details of the model).

Every time period is a separate option. Total value of the generation optionadlity is the
sum of these option values throughout the lifetime of the equipmernt. As was invoked above, the
vaue is determined for a five-year period, which is shorter than the typicd lifetime of natura gas
driven generators. However, the uncertainty in price forecasts beyond years militates using an
abbreviated lifetime to evauate the investment.

The strike price is mainly the variable operating costs for running the equipment. The
other important factor in valuing the distributed generation option is the Heat Rate (HR) of the
equipment.

The fixed O&M is not part of the strike price. Such costs are bundled with the investment

costs and compared to the option value in order to qualify the technology as economic or not.
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DG Assumptions

The important differences in this model are with regard to the specification of the forward
curve and volatility, how strike prices are set, and constraints on curtailment bidding imposed by
environmental regulations. These are described below.

Forward Curve: Gas forward curve is from taken from the 2002 New Y ork State Energy
Plan and is presented in Appendix G.1.1. The model uses monthly values but the gas
price datais annual. If and when aforecast of monthly-pricesis available, that needs to
replace the numbers used here.

Volatility: The absolute volatility of power-gas price spread is developed from historical
price datain Appendix G.1.2. In this analysis an annualized value of $80/MWh is used.

Strike Prices (Variable O&M): Typical valuesfor variable O& M costs for gas driven

technologies are around $7/MWh. We present results for values close to this number.

Heat Rate (HR): A heat rate of 11400 Btu/kWh is assumed. This corresponds to 30%
efficiency that is representative of the more efficient micro-turbines.

Customer constraints on frequency and duration of DG operation: Different
organizations have different constraints on how many hours they can run generators, and
how frequently they can do it usually depending on environmenta regulations. In this
study, we evaluated monthly maximum hours of generation at intervals between 20 to

200 hours as a proxy for environmental and other constraints.
Interest rate: Aswas the case above, we used aredl interest rate of 1%.

Timeframe: The values given in the results section are the sum of the monthly peak
period option values for 5 years of operation.

DG Option Simulation Results

The option values smulated for gas-driven distributed generation are presented in Table
7.3.2. The values are comparable to the costs of installing some classes of gas driven technologies
(such as micro-turbines). These results indicate that, where constraints permit operating closeto
200 hours/month, natural-gas driven technologies such as micro-turbines may be feasible. The

revenues generated would still not support fuel cell technologies at current technology costs.

|Tab|e7-7. Option Value of Gas Driven Distributed Generation for 5 Years|
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of Operation (thousand $MW)
Monthly DG Dispatch Limit Variable O&M ($/MWh)
(hours) 4 7 10
20 52 51 49
100 262 254 246
200 524 507 491

Assumptions: (a) Spread volatility (absolute) $80/MWh; (b) Risk-free real interest rate = 1%;
(c) Pricesin Year 2000 dollars; (d) Heat Rate = 11,400

Future Work

Improvements in ICAP/EDRP modeling: In the preceding sections we evaluated the
ICAP/EDRP opportunities using historical event data. ICAP/EDRP events are mainly driven by
the level of reserves. Ideally we would look at historical reserve data and also historical events
and come up with a probabilistic model for the ICAP/EDRP occurrences. Since in these programs
the payment to the customersis also a function of the real-time prices, we need to model the real-
time LBMPs together with the events with the appropriate correlation. The valuation model can
be constructed as a Monte-Carlo smulation model. Events and prices are generated using the
event process and the results for alarge number of simulations constitute the output of the model.
The mean value of the cash flow isthe forecasted value of participation.

Required Improvementsin DADRP Modeling: The forward curves and volatilities used in
this model need to be improved to put this analysis in line with what the more sophisticated
companies are doing in the market. Forward curves used here may not be in line with the traded
forward prices.

In redlity, volatilities are not constant as assumed here, thus rendering the results of the
Black-Scholes model speculative. Models need to be developed to reflect the seasonality of
volatility. Also, the volatilities need to be in line with the prices of traded options. Also, the
introduction of hourly volatilities will better estimate the true value of hourly flexibility, and
evaluate alternative curtailment strategies.

Modeling displacement together with curtailment (discretionary load) and DG: In this

report we covered curtalment and DG. Another important type of demand response is
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displacement where the customer shifts the time of energy use without reducing the overall
volume. To value this type of response one needs to model the power-price spread between on-
peak and off-pesk.

Modeling Intermediaries: The value added by intermediaries can be modeled, and in
some cases quantified. For example, the addition of controls leads to greater hourly flexibility and
therefore increases the option value. Other entities can provide risk management services that

complement a curtailment strategy and produce greater profits.

Customer Modeling: The customer constraints will have a great influence on the value
once the hourly valuation is introduced. Many organizations have complex operational constraints
and they may use optimization techniques to extract the most value given their constraints.
Similar optimization techniques need to be utilized in the valuation model.
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Table 7-1A Subscribed and actual performance by 2002 NY SERDA PON participants

TE-L

Summer 2002 Events Only & NYSERDA 2002

All EDRP Subscribers
Overall Total Total
Number of | Pledged |Total Average Wat.
EDRP Hourly MW| Hourly MWH | Performance
Subscribers | Reduction | Performance Ratio
Non-NYSERDA 1,407 1,254.7 552.6 0.44
Peak-Load Only 118 315 15 0.05
Enabl. Tech Only 183 186.7 110.3 0.59
Both 3 5.5 45 0.81
Totals 1,711 1,478.3 668.8

Subset of All EDRP Subscribers with positive EDRP Performance

Total Total Summer
Pledged Total Average Wat. Total Summer | 2002 Program
Number of | % of Total | Hourly MW| % of Total | Hourly MWH | Performance 2001 MW NYISO
Customers | Analyzed | Reduction | Analyzed | Performance Ratio Performance Payments
. Non-NYSERDA 1,168 83% 1,071.5 85% 552.6 0.51 5,448.8 $2,724,381
‘En Peak-Load Only 18 15% 5.6 18% 1.5 0.27 14.9 $7,474
%m Enabl. Tech Only 128 70% 169.4 91% 110.3 0.65 1,102.9 $551,440
Both 3 100% 5.5 100% 4.5 0.81 44.7 $22,329
a Totals 1,317 77% 1,252.0 85% 668.8 6,611.2 $3,305,622
‘N
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Table7-1B Subscribed and actual performance by NY SERDA PON participants who re-enrolled from 2001 or
enrolled in Summer 2002

All EDRP Subscribers
Overall Total Total
Number of | Pledged |Total Average Wot.
EDRP Hourly MW| Hourly MWH | Performance
Subscribers | Reduction | Performance Ratio
Non-NYSERDA 1,370 1,168.4 493.2 0.42
Peak-Load Only 146 102.5 51.9 0.51
Enabl. Tech Only 185 187.8 110.9 0.59
Both 10 19.7 12.8 0.65
Totals 1,711 1,478.3 668.8

Subset of All EDRP Subscribers with positive EDRP Performance - Cumulative
Total Total Summer
Pledged Total Average Wat. Total Summer| 2002 Program
Number of | % of Total | Hourly MW| % of Total | Hourly MWH | Performance 2001 MW NYISO
Customers | Analyzed | Reduction | Analyzed | Performance Ratio Performance Payments
Non-NYSERDA 1,138 83% 988.6 85% 493.2 0.50 4,855.0 $2,427,479
Peak-Load Only 40 27% 73.4 72% 51.9 0.71 518.8 $259,377
Enabl. Tech Only 130 70% 170.5 91% 110.9 0.65 1,109.3 $554,673
Both 9 90% 19.5 99% 12.8 0.66 128.2 $64,093
Totals | 1317 | 77% | 12520 | 85% | 6688 | | 66112 | $3,305,622
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Appendix 7B —Market Maker Survey Instrument

BACKGROUND

Neenan Associates has been asked by New York State Energy Research and
Development Authority (NYSERDA) to help it develop programs to promote participation in
demand response programs. The survey that follows was designed to collect information on the
relative preferences for aternative NY SERDA programs by entities, like yoursalf, that are or
might provide demand response program services.

NY SERDA administers the New York State electric system benefits fund to promote
economic growth in the state through the wise and effective use of electricity. These programs
include investments in conservation devices, aternative generating technologies, and more
recently in promoting demand response program participation. NY SERDA’ s focus in the past two
years has been on increasing participation in the demand response programs implemented by the
New Y ork Independent System Operator (NY1S0).

NY SERDA desires to understand how demand response contributes to the business goals of firms
that are either currently involved in implementing such programs in New York, or that are or
might be considering involvement in the near future. More specifically, NY SERDA desires to
identify and characterize the factors that these entities indicate are critical to their sustained
involvement in demand response programs in New York so it can better tailor its programs to
these needs.

Neenan Associates will treat al information provided by respondents as drictly
confidential, including the identity of the respondents. The information received will be used in
summary form, or as non-attributed specific responses, to advise NYSERDA on how it can
design programs that are attractive to a variety of demand response providers.

Please complete the attached survey and return it to:
Bernie Neenan
Neenan Associates

Td. 315.478.9974
Fax  315.478.9982

Email bneenan@bneenan.com

If you'd liketo complete the survey over the phone, or discussthe survey and NY SERDA
programsfurther, please cal Bernie Neenan at the number provided above.

Thanksfor taking timeto help NY SERDA design effective demand response programs.
7-33

.‘""r":Nee 1an CERTS
‘ ._ I.l._ o= CONSORTIUM FOR ELECTRIC RELIABILITY TECHNOLOGY SOLUTIONS



Chapter 7— PRL Business Model
2002 NY1SO PRL Evaluation

Survey respondent (individual):

Entity (business) Date

Phone# email

INFORMATION YOU PROVIDE WIL BE HELD CONFIDENTIAL
AND CONVEYED IN SUMMARY FORM OR WITHOUT
ATTRIBUTION TO THE RESPONDANT

Section 1.0 Business Char acterization

Q 1.1. Which of the following best describes your primary business activity (check one)?

1 Regulated (POLR) commodity provider

i Competitive commodity provider

-

Curtailment service provider (no commodity or wir es services)

-

Electricity wholesale trading and financial services

i Information technology equipment/service provider

-_

Controlstechnology equipment/service provider

Performance ESCO

-_

i Other (Please specify)
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Q 1.2. What hurdle rate does your firm require for investments in new business lines?

-

ROI (%) per cent

1 Payback years

Q 1.3. Which of the following best describes how you see demand response contributing
to your business objectives (check one)?

T Specializein demand response, as a curtailment service provider

T Complement to commodity service business

T Complement to wires services business

T Complement to control technologies business

T Complement to infor mation technologies business

1 Other (Please specify)

Q 1.4. What do you see as the primary barriers to achieving your goa with regard to

demand response (list in order of importance)?

1st.

2nd.

3rd.
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Q 1.5 Should regulators or state policy makers direct public benefit funds to promote

demand response? Please elaborate on your choice.

Yes.

No.

Q 1.6 Which of the following best describes you view on how demand response programs

should be administered (please check one)?

T 1SOsshould design and administer demand response programs
directly toretail customers
T 1SOsshould offer demand response programs but only through

POLR and competitiveretailers

T 1SOsshould not be involved in demand response programs that

should be left to competitive entities

Please provide commentsto support your choice
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Section 2.0. Experience with Demand Response Programs

Q 2.1. Was your firm involved with the designing or implementing load management

programs Prior to 19982 If so, please indicate your involvement for those you
indicate yes in the adjacent columns.

Load Control Program Involvement Prior to 1998

Yes
or Sector Type State Design I mplement-ation Enabling
(see key) (seekey)
no (see key) Technology
(seekey)

Residential

Commercial

Industrial

Key for Type (select the one that best describes the program):
Utility sponsored DL C = direct load control
Utility sponsored L C = Load curtailment
Utility sponsored RTP = Real-time pricing
Other = O (describe)

Key for Design - includes setting program features and preparing and filing tariffs of other
authorizations.

Key for Implementation - recruitment of participants, billing and other customer services.
Key for Enabling Technology - supplying and/or installing meters, meter reading and

visualization equipment, load control technologies
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Q 2.2. Which of thefollowing best describes why you implemented a demand response
program?

1 Avoid peak capacity investment
T Prevent uneconomic bypass/cogener ation investments
T Load profilereshaping

T Promote expanded electricity usage

-

Other (specify)

Q 2.3. What wasthe highest level of participation you realized?

Sector Number of Curtailable
Participants MW
Residential
Commercial
Industrial

Q 2.4. Isthe program (arethe programs) still in operation?

T YES

T NO - why wasit (were they) eliminated?
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Q 2.5. Was your firm involved with ISO-based |oad management program outsi de of
New York Sate? If so, please Indicate your involvement for those you indicate

Yes.
Involvement in SO Program in CA, TX, PJM or 1SO-NE
Yes
or no . . .
Sector Type State Design Implement-ation Enabling
(see key) Technology
Residential
Commercial
Industrial

Key for Type (select the one that best describes the program):

1SO sponsored capacity program = |CAP

1SO sponsored emergency program = Emer gency

1SO sponsor ed ener gy bid or load following program = Energy
Key for Design - includes setting program features and preparing and filing tariffs of other authorizations.
Key for Implementation - recruitment of participants, billing and other customer services.

Key for Enabling Technology - supplying and/or installing meters, meter reading and visualization equipment, load
control technologies
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Q 2.6. What wasthe highest level of participation you realized in that 1 SO-based program?

Program Type Number of Curtailable
Participants MW
ICAP
Emergency
Energy

Q 2.7. Has your firm been involved with price-responsive load programs implemented by NY SO

?1f so, please Indicate your involvement for those you indicate yes.

Involvement with NY | SO-based Programs

Yes

or Sector (Tylfe) Sate Design Implement-ation |  Enabling
seekey

no Technology

Residential

Commercial

Industrial

Key for Type (select the one that best describes the program):

1SO sponsored capacity program=1CAP
1SO sponsored emergency program = Emer gency
1SO sponsored energy bid or load following program = Ener gy

7-40

ConsoRTIUM FOR ELECTRIC RELIABILITY TECHNOLOGY SOLUTIONS




Chapter 7— PRL Business Model
2002 NY1SO PRL Evaluation

Section 3.0. Relative Preferencesfor Alternative Program
Initiatives

NY SERDA funds program initiatives through Program Opportunity Notices (PONSs). It currently is evaluating the
effectiveness, in attracting the participation of firmslikeyours, of PON initiativesdirected at the various stages of
the demand response business structure.

In the table below, please rank the value to your business of funding directed at each of the listed PON Initiatives. A
score of 1 indicates little or no value to your business model, and value of 6 indicates a very high value. If thereisa
specific activity listed in the examples, or that you have identified, that stand outs as being especially useful to you,
please so indicatein the Commentscolumn.

Table 1. Alternative Programs to Support Demand Response

Value 1-6: Comments
Stage PON | nitiative Examples 1 (low), (add’l space at the end of
(high) the document)

1 General Concept - Generic brochures

Promotion and Education o
Briefings, workshops

- Testimonials, Case Studies

2 Individual customer - Sdlf-administered workbook

Assessment and Training ) ) )
- Tailored, on-site audit

- Web-based, interactive audit

3 Marketing and - Salesgoasincentives
Subscription Sales materials budget
4 Essential - Meter acquisition
Technology - Meter installation
Meter reading
5 Enabling - Event Communications
Technology - Meter gateway
- Web-based meter access
6 Program Administration |- Billing systems or services
7 Performance . Augment NY1SO payment levels
Benefits - Guaranteed # curtailment opportunities
each year

- Cover noncompliance penalties

8 Other-specify

9 Other-specify
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Section 4.0. Relative Preferencesfor Alternative Program
Initiatives

In thetable below, for each Stage and PON initiative, please indicate the Per centage Funding you
would like to see devoted to the indicated PON Initiative.

1 General Promotion
and Education

2 Individual customer Assessment and
consulting

3 Marketing and Subscription

4 Essential technology

5 Enabling technology

6 Program Administration

7 Augment Perfor mance Benefits

8 Other-specify

9 Other- specify
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Section 5. Comments

Q. 5.1 Do you have additional comments or recommendations you would like brought to

NYSERDA’s attention? If so, please write them out in the space below. Comments
and suggestions will be conveyed to NY SERDA and otherswithout attribution.

Comments and suggestions

Thanks again for taking timeto help NY SERDA design effective demand response
programs.
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Appendix 7C: Business Case Models

Energy Price Modeling

Forward Prices

Fig. 7-7  Power Forward Curve
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. . 3.50 £33
The power price forward view was 300 {20a900™000e, 20" Teregeg 2000004000 00000000 0000e |
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Gas price forward view is derived Month
from the 2002 New Y ork State Energy Plan
and is shown in Fig. 7-8.
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historical day-ahead pricesfor NY1SO. Fig. 7-9 shows the day-ahead prices. Fig. 7-10 shows the
level and seasonal nature of price volatility that needs to be represented the price model. The
volatilities shown in this figure are the standard deviations of daily price returns. For each day the
daly pricereturnis:

SD of Returns = {[price(t+1)-price(t)]/price(t)} .
= {In(price(t+1)/price(t)}

The standard deviation of such returns for days from 15 days before to 15 days after gives
the 30-day rolling price volatility.

7-44

‘v I I E El'l]'E_ u 1 ConsorTIUM FOR ELECTRIC RELIABILITY TECHNOLOGY SOLUTIONS




Chapter 7— PRL Business Model

2002 NY1SO PRL Evaluation

Black-Scholes model assumes that the volatility is constant over time. The figure in this

page clearly shows that the volatility does not stay constant over time; it exhibits as distinct

seasonal pattern and perhaps a subtler day-type pattern. However, it appears that the level of the

volatilities in spring and summer months have been coming down, and during calmer seasons the
volatilities have been around 90%. Based on this chart we used a longer-term volatility of 90%.
This gives a conservative value for the options considered. Higher volatilities generate higher

option values.
Fig. 7-9 Historical Day-Ahead On-Peak Prices for Power
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2002 NY1SO PRL Evaluation

Fig. 7-11 showsthe historical gas pricesin the New York area.

In some modeling approaches,
we use the distribution of the
spread between power and gas
prices directly. Fig. 7-12 shows
the historical spread values.

Fig. 7-13 shows the volatility of
the spread. It is the absolute

volatility of the spread. In
other words, it is the standard
deviation of [ spread(t+1) —
spread(t)].

Option Pricing Models
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2002 NY1SO PRL Evaluation

L oad Curtailment Options M odd

Option Value, = € "[P N(d)+ StrikeN(d - s /)]
_In(P/Strike +0.5s 2 t
s At

P, = forward price of power

d

r =risk freediscount rate

s =Black - Scholes volatility
Strike= strike price

N(.) = normal distribution function

Distributed Generation Options M odel

Option Value, = e "[(P, - HR* G, - Strikg N(d) +s +/t n(d)]

_ P - HR*G, - Strike

st

P, = forward price of power

d

G, = forward price of gas

HR = heat rate

r =risk freediscount rate

s = absolutevolatility

Strike= variable O& M

N(.) = normal distribution function
n(.) = normal density function
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Glossary of Acronyms

CBL — Customer Baseline Load

CERTS- Consortium for Electric Reliability Technology Solutions
CSP — Curtailment Service Provider

DADRP — Day-Ahead Demand Response Program
DAM —Day-Ahead (Electricity) Market

DG — Distributed Generation

DOE — Department of Energy

DR — Demand Response

DVD - Digita Video Disk

EDRP — Emergency Demand Response Program
EIS —Energy Information System

EM CS- Energy Management and Control System
ESCO — Energy Service Company

FERC — Federa Energy Regulatory Commission
FTE — Full-Time Employee

HR — Heat Rate

HVAC — Hesating, Ventilation, and Air Conditioning
| CAP — Installed Capacity

ICAP/SCR — Installed Capacity Special Case Resource program
INP — Informed Non-Participant

| OU — Investor-owned Utility

I SO — Independent System Operator

kKW - Kilowatt

G-1
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kWh — Kilowatt-Hour

LBMP — Location-Based Marginal Price

LBNL - LawrenceBerkeley National Laboratory
LIPA — Long Idand Power Authority

LOLP— Loss of Load Probability

L SE — Load Serving Entity

MC — Margina Cost

MR — Margina Revenue

MW — Megawatt

MWh — Megawatt-Hour

NPV — Net Present Value

NY1SO — New Y ork Independent System Operator
NYPA —New Y ork Power Authority

NY SDPS — New Y ork State Department of Public Service

NY SPSC — New Y ork State Public Service Commission

NY SERDA — New York State Energy Research and Development Authority

PNNL - Pacific Northwest Nationa Laboratory
POLR — Provider of Last Resort

PON — Program Opportunity Notice

PPI — Peak Performance Index

PRL — Price Responsive Load

RIP — Responsible Interface Party

ROI — Return on Investment

RTM — Real-Time (Electricity) Market

RTP - Real-Time Pricing
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SCD — Security Constrained Dispatch

SCUC — Security Constrained Unit Commitment
SD — Standard Deviation

SIC — Standard Industrial Classification

SPI — Subscribed Performance Index

TO — Transmission Owner

TOU -Time of Use

VEUE - Vaue of Expected Un-served Energy
VIPP — Voluntary Interruptible Power Program

VM P - Vaue of the Margina Product

G-3

< Neenan

CERTS

ConsoRTIUM FOR ELECTRIC RELIABILITY TECHNOLOGY SOLUTIONS



References
2002 NY1SO PRL Evaluation

References

Aigner, D., K. Lovell, and P. Schmidt. 1977. “Formulation and Estimation of Stochastic
Frontier Production Models.” Journal of Econometrics. 6:21-37.

Allison, P. 1999. Logistic Regression: Using the SAS System. Cary, NC: The SAS
Institute, Inc.

Anaysis Group. 1990. Industrial Outage Cost Survey: Final Report. Prepared for the
Niagara Mohawk Power Corporation.

Anaysis Group. 1991. Voluntary Interruptible Pricing Program (VIPP): An Integrated
Approach to Electricity Reliability Pricing. Prepared for the Niagara Mohawk Power
Corporation.

Ando, A. W. 1997. The Price-Elasticity of Sumpage Sales for Federal Forests
Washington DC: Resources for the Future. Discussion Paper 98-06. November.

Boisvert, R. N. 1982. “The Translog Production Function: Its Properties, Its Severd
Interpretations and Estimation Problems.” Department of Agricultural Economics,
Cornell University. A.E. Res. 82-28. September.

Braithwait, S. 2000. “Residential TOU Price Response in the Presence of Interactive
Communication Equipment.” In A. Faruqui and K. Eakin (eds.), Pricing in Competitive
Electricity Markets Boston: Kluwer Academic Publishers.

Caves, D. and L. Christensen. 1980a. “Residential Substitution of Off-Peak for Peak
Electricity Usage under Time of Use Prices.” Energy Journal. 1:85-142.

Caves, D. and L. Christensen. 1980b. “Econometric Analysis of Residential Time-of-
Use Pricing Experiments.” Journal of Econometrics. 14:287-306.

Chambers, R. 1988. Applied Production Analysis: A Dual Approach. Cambridge:
Cambridge University Press.

Chao, H., R. Wilson. 1980. “Priority Service.” American Economic Review. 77.

Diewert, W. E. 1974. “Applications of Duality Theory,” in M. D. Intriligator and D. A.
Kendrick (eds.), Frontiers of Quantitative Economics, Vol. 2. Amsterdam: North
Holland.

Ferguson, C. E. 1969. The Neoclassical Theory of Production and Distribution.
Cambridge: Cambridge University Press.

Goett, A., K. Hudson, and K. Train. 2000. “Consumers Choices Among Retail Energy
Suppliers: The Willingness-to-Pay for Service Attributes.” Unpublished manuscript.
Corresponding author, K. Train, Department of Economics, University of California at
Berkeley.

Greene, W. 1990. Econometric Analysis, New Y ork: Macmillan Publishing Company.

Griffin, J. 1977. “Long-Run Production Modeling with Pseudo-Data: Electric Power
Generation”, Bell Journal of Economics. 8:112-27.

R-1

& Neenan CERTS



References
2002 NY1SO PRL Evaluation

Gujarati, D. 1995. Basic Econometrics, 3" ed. New Y ork: McGraw-Hill.

Heckman, J. 1979. “Sample Selection Bias as a Specification Error.” Econometrica.
47:153-61.

Herriges, J., S. Baladi, D. Caves, and B. Neenan. 1993. “The Response of Industrial
Customers to Electric Rates Based Upon Dynamic Marginal Costs.” The Review of
Economics and Satistics. 446-54.

Long, J., B. Scott, and K. Deal. 1998. “New Pricing Product Designs for a Competitive
Advantage.” Journal of Professional Pricing.

Long, J., B. Scott, and B. Neenan. 2000. “Electricity Marketing: Is the Product the
Price?” In A. Farugqui and K. Eakin (eds.), Pricing in Competitive Electricity Markets
Boston: Kluwer Academic Publishers.

McFadden, D. 1973. “Conditional Logit Analysis of Qualitative Choice Behavior.” In P.
Zarembka (ed.), Frontiersin Economics. New Y ork: Academic Press.

McFadden, D. 2001. “Economic Choices.” American Economic Review. 91:351-78.

Mishra, A. and B. Goodwin. 1997. “Farm Income Variability and the Supply of Off-
Farm Labor.” American Journal of Agricultural Economics. 79:880-87.

Nanley, N., R. Wright, and V. Adamowicz. 1998. “Using Choice Experimentsto Value
the Environment.” Environmental and Resource Economics. 11:412-28.

Neenan Associates. 2000. Functioning of the NYISO Day-Ahead and Same-Day Unit
Commitment and Dispatch Procedures. Implications for Rate Design to Promote
Customers’ Participation Wholesale Electricity Markets Through Demand Sde Bidding.
Prepared for the New Y ork Independent System Operator, Albany, NY.

Neenan Associates. 2001. Expanding Customer Accessto New York Sate Electricity
Markets: Integrating Price-Responsive Load into NYISO Scheduling and Dispatch
Operations, Vol. 2. Prepared for the New Y ork Independent System Operator, Albany,
NY.

Neenan Associates. 2002. NYISO Price-Responsive Load Program Evaluation: Final
Report, Prepared for the New Y ork Independent System Operator, Albany, NY'.

Nelson, F. and L. Olson. 1978. *“Specification and Estimation of a Simultaneous-

Equation Model with Limited Dependent Variables.” International Economic Review
19:695-709.

NYI1SO. 2001a. “New York’s Electric System Survived Unprecedented Week of Record
Demand Thanks to Everyone Doing Their Part, Says NY1S0.” Press Release. August
10.

NYISO. 2001b. “New York 1ISO Announces Successful Implementation of Emergency
Demand Response Program (EDRP).” Press Release. August 9.

NYISO. 2001c. NYISO Emergency Operations Manual.

R-2

‘VZI IE El]f I‘l l Consonmum For EvecTric RELIABILITY TechmoLogy SouTions



References
2002 NY1SO PRL Evaluation

NYISO. 2001d. “Summer Capability Period ICAP Requirements.” NY SO Website,
http://www.nyiso.com/markets/icap_auctions/summer_2001/2001 td icap requirements.
pdf.

Patrick, R. and F. Wolak. 2000. “Using Customer-Level response to Spot Prices to
Design Pricing Options and Demand-Side Bids.” In A. Faruqui and K. Eakin (eds.),
Pricing in Competitive Electricity Markets Boston: Kluwer Academic Publishers.

Patrick, R. 1990. “Rate Structure Effects and Regression Parameter Instability Across
Time-of-Use Electricity Pricing Experiments.” Resources and Energy. 12:180-195.

Poirier, D. 1976. The Econometrics of Sructural change with Special Emphasis on
“ Fline” Functions. Amsterdam: North-Holland.

Poirier, D. 1977. Supplement” in Forecasting and Modeling Time-of Day and Seasonal
Electricity Demands. Electric Power Research Institute. EPRI Report EA-578-SR.
December.

Preckel, P. and T. Hertel. 1988. “Approximating Linear Programs with Summary
Functions: Pesudo-data with an Infinite Sample.” American Journal of Agricultural
Economics. 70:398-402.

Schenkel, M. and R. N. Boisvert. 1994. The Effects of Time-of-Use Electricity Rates on
New York Dairy Farms Department of Agricultural, Resource, and Managerial
Economics, College of Agricultural and Life Sciences, Cornell University, Ithaca, NY.
R.B. 94-08. Octaober.

Sharpe, W., G. Alexander, and J. Bailey. 1995. Investments Englewood Cliffs, NJ:
Prentice Hall.

Tishler, A. and S. Lipovtsky. 1997. “The Flexible CES-GBC Family of Cost Functions:
Derivation and Application.” Review of Economics and Satistics. 79:638-646.

Tobin, J. 1958. “Estimation of Relationships with Limited Dependent Variables.”
Econometrica. 26:24-36.

Tomek, W. and K. Robinson. 1981. Agricultural Product Prices, 2" ed. Ithaca, NY:
Cornell University Press.

Wood, L., S. Gambin, and P. Garber. 2000. “Measuring How Customers Value
Electricity Service Offers.” In A. Faruqui and K. Eakin (eds.), Pricing in Competitive
Electricity Markets Kluwer Academic Publishers.

R-3

</Neenan CERIS



	Acknowledgements
	Table of Contents
	List of Tables & Figures
	Executive Summary
	Chapter 1
	Chapter 2
	Chapter 3
	Chapter 4
	Chapter 5
	Chapter 6
	Chapter 7
	Glossary
	References

